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» Suitable for all pressures up to 


400 Ib/in? 842°F without change of 
valve or seat. 


Small size, light weight. 
Easy to install, easy to maintain. 


Only one moving part—the valve. 


Internal parts can be renewed with- 
out removal of Trap from line. 


Write for descriptive leaflet No. 626 


DEWRANCE crear cover sr: tonoon se 


AND COMPANY Bivieese) Telephone: HOF 


Works: LONDON ~ BRADFORD - DUMBARTON ~ HILLINGTON 














Valve Actuation 
by Lockheed 
Hydraulics 


THESE ILLUSTRATIONS SHOW: 


1 A 66’ sluice valve actuated by two Lockheed hydraulic 
cylinders during assembly. 


2 A plug valve actuated by a Lockheed hydraulic semi- 
rotary slave giving 90° movement. Such an arrangement 


is equally suitable for butterfly valves. Torques up 
to 1,100,000 Ib./in. 


A gate valve actuated by a Lockheed rotary hydraulic 
motor with a hollow shaft to accept either rising or 
non-rising spindle and to provide for over-riding 
manual control if required. 


These are only three examples of hydraulic actuation which we 
arrange to suit individual requirements. 


We specialize in the engineering and manufacture of 
complete hydraulic systems for valve actuation and these, 
for example, can be arranged for either centralized or 
local control, for automatic or sequence operation with 
automatic operation in emergency, with or without manual 
hydraulic stand-by control in the event of power failure, 
and with power supply direct from hydraulic pump 
or through a pump/accumulator system, according to 
requirements. 


LOCKHEED PRECISION PRODUCTS LTD 
INDUSTRIAL HYDRAULICS DIVISION 


SHAW ROAD, SPEKE, LIVERPOOL 24 (Telephone: Hunts Cross 2121) Telex 62394 


= One of the Automotive Products Group 


THERE ARE ALSO INDUSTRIAL HYDRAULICS SALES ENGINEERS AT YOUR SERVICE AT 
Automotive House, Tachbrook Road, 144 St. Vincent Street, 
Great Portland Street, Leamington Spa Glasgow, C.2. 
London, W.!. Leamington 2700 Central 029! 
Langham 2527 
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JONES-TATE 


PRESENT 








NO OTHER ACTUATOR 
provides these STANDARD 
FEATURES :— 


WEATHERPROOF 

NO FIRE HAZARD 

Unit does not run in oil bath 
MINIMUM OVERHANG 

NO RESTRICTION ON 
INSTALLATION ANGLE 

SEATING THRUST controlled by 
sensitive TORQUE SWITCH 
AUTOMATIC TRANSFER 

Power drive to Handwheel and vice versa 
REPETITIVE HAMMERBLOW 


HIGH EFFICIENCY SPUR GEARING 


ANY VALVE ANY SIZE ANY ANGLE 


Rising or non-rising spindles - Stem Diameters up to 44” 

Valve spindle torques from 60-3500 Ib. /ft. at 24 r.p.m. 

Thrusts from 12,000 to 150,000 Ibs. - Air or natural gas operation 
Also available flameproof-weatherproof versions 





JONES TATE AND COMPANY LTD. (DIVISION OF DEWRANCE) 


VICTORY WORKS, EAST PARADE, BRADFORD Tel. BRADFORD 28348-9 Grams. VALVE, BRADFORD 
LONDON OFFICE: 165 Great Dover Street, London, S.E.1 Tel. HOP 3100 
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Believed to be the 
largest 
Deaeration plant 
in the world 


Generating Board 


Power Station 


One ‘Boby’ Feedwater Heating | an Tre Art ond 
Deaerator is to be installed — 3 Adee 
capacity 3,600,000 lb/hr. in 

conjunction with a 550 MW W ATER 


Turbo-Generator 


WILLIAM BOBY 0 B 


& co. LTD. 


RICKMANSWORTH TR E AT ME N ii 


HERTFORDSHIRE, ENGLAND 

















Telephone: Rickmansworth 4251" Established 1875 
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‘COCHRAN ANNOUNCE THE 


SINUPAC 


OIL OR COAL-FIRED 


THIS NAME COUPLES COCHRAN TRADITION IN BOILER MANUFACTURE WITH THE LATEST 
DESIGN OF HIGH EFFICIENCY PACKAGED ECONOMIC BOILER. 
The Sinupac can be fired with coal or oil to give over 80% efficiency on the gross C.V. of the fuei—it is 
fully packaged and provided with automatic controls for firing with either fuel selected. 
Sinuflo tubes, a Cochran speciality, combined with exceptional design enabies this high performance 
to be achieved. Thus the boiler represents the finest investment for steam or high pressure hot 
water users—an assurance of long life and efficient performance at a minimum first cost. 

Range for oil firing—3,750-18,000 Ib./hr. 

Range for coal firing—6,000-16,000 Ib./hr. 
A range up to 37,000 Ib./hr. is available with partially packaged units to overcome transport 
difficulties. 


Write for a descriptive leaflet to: fF 9 F if “ A 


Cochran & Go., Annan, Ltd., Annan, Dumfriesshire, Scotland. Tel: Annan 111 
London: 34 Victoria Street, $.W.1. Tel: ABBey 4441 
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Instrumentation 


in the boiler house . 


ensures correct conditions 


and fuel economy 


Mercury-in-Glass, Mercury-in- Steel, 


Electrical; indicating and recording thermometers. 


Draught... 


Indicating and recording gauges. 


Indicating and recording gauges. 


NEGRETTI & ZAMBRA 


Manufacturers of instruments for the indication, recording, controlling 

of : Temperature, pressure, liquid level, volume, specific gravity, 

humidity, etc. 

NEGRETT I & ZAMBRA i 

122 REGENT STREET, LONDON, W.1 

Telephone: REGent 3406 Telegrams: Negretti, Piccy, London 
Branches 


Birmingham, Cardiff, Glasgow, Leeds, Manchester, Nottingham 


Subsidiaries or Agents in most countries 
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RELIABILITY 


IN THE 
MAKING 


In common with other Worthington-Simpson products, our 
condensing plant is manufactured with precision from the highest 
quality materials and is designed to give long and reliable service. 


Specialists in the Worthington-Simpson organisation deal with all 
problems of heat exchange. We have considerable experience 

in producing condensing plant for high vacua and feed systems 
operating at the highest pressures and temperatures. 


Complete systems are designed, manufactured, erected and installed, 
including auxiliary plant— condensers, air ejectors, feed heaters, 
evaporators, de-aerators, fuel oil heaters, and water coolers for both 
land and marine installations. 


Worthington - Simpson Ltd. 


NEWARK NOTTS 


PUMPS - COMPRESSORS - HEAT EXCHANGE EQUIPMENT 


P4220 





De 


~ 


TURBINE POWER PLANT 


. . . for industrial service .. . 


The turbo-alternator set illustrated supplies the electric power requirements of 
the Cambridge Gasworks (Eastern Gas Board), and is also arranged to run in 
parallel with the public electricity system. 


The set comprises an Allen pass-out condensing steam turbine running at 9000 r.p.m., 
driving a 500-kW alternator at 1500-r.p.m. through epicyclic gearing. The turbine is 
fitted with inlet-pressure governing and pass-out pressure control and operates with steam 
from waste-heat boilers at 180 p.s.i.g. and 600° Fahr. It also provides up to 4000 Ib. per 
hour of pass-out steam at 20 p.s.i.g. for retort steaming and by-product recovery plant. 


Specialists in complete industrial power generating plant installations 


=m Ae UBB hee Oe RREBEDFORD 
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ACTON LANE (WILLESDEN) “A” 


DEPTFORD EAST (H.P.) 


BANKSIDE “B” 
FLEETWOOD 
YORK 
WAKEFIELD “B” 
LINCOLN 
LITTLE BARFORD “B” 
i >.4:10) telelel = 
ABERTHAW 

* NORTHFLEET 


DRAKELOW “B” 


SPONDON “H” % View of the Drum Internals for 


Boiler No. | at Northfleet 
FOSTER WHEELER 
WATER TUBE BOILERS 


in 13 POWER STATIONS 


for the CENTRAL ELECTRICITY GENERATING BOARD 


g 


rwws 
\ } 
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‘OSTER WHEELER LIMITED 
» 4 4 ABA A 4 4 > | 


FOSTER WHEELER HOUSE, 3, IXWORTH PLACE, LONDON SW3._ Telephone: KENsington 6363 





Trade Mark 


have made their mark! 


With this new mark, we, the Buell Organisation, emphasise the name under 
which we have continuously operated in the United Kingdom and overseas 
since we were established in the United Kingdom in 1927. Buell was first 
formed to develop Patents relating to equipment for the preparation and 
burning of pulverized coal, but shortly after formation acquired the patent 
rights for “Van Tongeren”’ Dust Collection Equipment and “Biittner”’ Dryers. 
As a result of our own extensive experience, supported by the continued 
co-operation of these associations, the name of BUELL has become the 
symbol of a first-class engineering service in the solution of Industrial Drying 
and Dust Collecting problems. In 1954 as Buell (1952) Limited, we became a 
subsidiary of Edgar Allen & Co. Limited, Sheffield, and recently our name has 
been shortened to Buell Limited. 

In the field of separation and collection of dust we offer complete equipment 
with the Buell High Efficiency Cyclones fabricated in various types of con- 
struction to meet the particular conditions dictated by the requirements of 
many industries. Buell Drying Plants are well known for their application 
to the drying of a wide range of materials. It is our policy to make a special 
study of the various problems involved before selecting the design of Buell 
Dryer to suit the individual case. 

Under our new style “Buell Limited”, we continue to offer the same high 
standard of service in the design, manufacture and erection of Buell Industrial 
Drying and Buell Dust Collecting Equipment based on extensive experience 
with the hundreds of plants now operating to our credit in the United Kingdom 
and overseas. 


BUELL-VAN TONGEREN  BUELL-BUTTNER 
DUST SEPARATORS DRYERS 


BUELL LIMITED 


(a subsidiary of Edgar Allen & Co. Limited) 


THREE ST. JAMES’S SQUARE * LONDON S.W.1 


Telegrams: Allentare Piccy, London. Telephone: Trafalgar 2528 (3 lines) 





Component check means added 

safety. Before power supply is 

resumed to a shutdown burner, 
Honeywell's Protectorelay checks the 
control system for flame simulating 
faults. If these are present, 

it prevents burner operation. 

Electronic speed, electronic sensitivity 

ensure that flame failure is sensed 
immediately it occurs. 

A temperature compensated safety switch 
shuts down the burner following a trial 
ignition period. 

Honeywell design, Honeywell ease 

of installation extends electronic safety 
control to oil or gas fired boilers and 
furnaces. The Protectorelay will tolerate up 
to 300 ft of unscreened lead witha 
photocell and up to 100 ft with a flame rod. 


Honeywell 
iH) Fiat in Contol 


Since tees 
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New Honeywell Protectorelay brings 
electronic ‘Mastermind’ control to both 
gas and oil burning installations... 

adds component check to basic 

flame safeguard functions 


For use with Flame Rods, 
Photocells, Ultra-Vision 


WRITE OR SEND THE COUPON TODAY to Honeywell Controls Limited 
Ruislip Road East Greenford Middlesex. WAXlow 2333 

m interested in Honeywell flame safeguard instrumentation 
ease serd me:— 


lustrated brochure SAA.17 Instruction sheet 95-AS6 


Branch offices in principal towns and cities in the United Kingdom and 
throughout the world 
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SHAFT 
JRING CO. 


NEERING LTL 


ITON: LONDON: N-: 





New deal for boiler users! 





‘Alfloc’ Service Contract ensures against breakdowns caused by faulty feed-water 


Boiler breakdowns and unscheduled repairs mean loss of production, loss of 

money, worry for everyone. Many of these can be laid at the door of faulty feed-water— 
but there’s one way to ensure that they won’t be. By taking out an ‘Alfloc’ Service 
Contract you unload your feed-water problems, at the stroke of a pen, on to experts 
with the whole of I.C.I.’s technical resources behind them. Regular checks, regular 
supervision, regular supply of the right chemicals banish scale, corrosion and 


carry-over and provide long-term confidence in boiler plant. 


wanes 


How the ‘ALFLOC'’ 
SERVICE CONTRACT works 


‘Alfioc’ sends a qualified, experienced 
water-treatment specialist to make a 
thorough analysis of your boiler plant 
feed-water and operating conditions. 


Call inan ‘Alfloc’ specialist 


Waters vary so much in composition, behaviour and manner 

of use that there is no universal answer to your problems. To be 
certain our methods can produce a solution to your problems, we 
must know something about your feed-water and plant. This is 
why we want you to ask an ‘Alfloc’ specialist to visit you. 

Take the first step towards an ‘Alfloc’ Service Contract 


now—fill in the coupon opposite and post it to us. 





The ‘Alfioc’' Water Treatment Service 


The ‘Alfloc’ Service Contract was originally produced to provide the technical 
assistance so essential to the stationary boiler plant of small or medium 
capacity where the employment of specialist resident staff would be 
uneconomic. ‘Alfloc’ can also help on many problems arising from other uses 
of water—process and cooling water treatment, treatment of municipal 
supplies, locomotive feed-water treatment and treatment of ships’ boilers. 

In such cases a Service Contract may not always be suggested as 

qualified staff may be available to give technical supervision, or the 


technical supervision required may be less. 





On the basis of this visit the ‘Alfloc’ 
representative makes recommenda- 
tions for feed-water treatment and 
draws up a Service Contract to suit 
your needs. 


Under the Service Contract all the 
‘Alfloc’ treatment chemicals you 
need are supplied for an annual fee; 
a qualified representative calls a 
stated number of times each year to 
carry out tests on your plant and 
advise your engineers; and, if 
necessary, a test kit and feeding 
equipment are supplied on loan. 


Please arrange for an ‘Alfloc’ specialist to call 


NAME 





COMPANY 





ADDRESS 








In return, you undertake to make 
simple daily tests on the boi!er-water, 
and to use the results to edjust 
treatment to meet changes in day- 
to-day conditions. 


ICI 





Imperial Chemical Industries Limited, 
‘Alfloc’ Water Treatment Service, 

4, Cromwell Place, South Kensington, 
London, S.W.7. 
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Tough, flexible, seamless, all-metal PLESSIFLEX is the most thorough, 


A PLESSIFLI - reliable means of conveying fuels and chemicals - whether they are gases 
applheation on the 


Dalehed ined ccd or liquids, very hot or very cold, corrosive or inflammable - from one plac 


to another. And this point is overwhelmingly endorsed by engineers in 


the aeronautical, nuclear, marine and chemical industries. 


\t pulsing pressures, at high pressures or under vacuum conditions, 
PLESSIFLEX provides the vital link between those parts in your 


installations which are subject to continual relative movement. 


The basic components of PLESSIFLEX are the result of continuous 
development and testing, in consequence of which the complete hose units 
are unrivalled in their high quality. Offered in a range of sizes from 


4” to 24” bore, and in almost any metal you care to name, PLESSIFLEX 


may be tailored to your particular requirements. 


Suitably braided for stability, the tube itself is made from 

material that has been subjected to rigorous pre-process analysis 
everything in fact about this versatile, incredibly robust product is 

shaped to the ends of higher performance and greater safety 


in fields where such requirements are essential. 


Our engineers are waiting to show you how / PLESSIFLEX qi 


can solve your piping problems Regd. Trade Mork 


POWER AUXILIARIES LIMITED 
Kembrey Street - Swindon - Wilts - Tel: Swindon 6211 


Overseas Sales Organisation — Plessey International Limited, Ilford, Essex. Tel Ilford 3040 
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RILEY service 
in your area 


LONDON 
BELFAST 
BIRMINGHAM 
BRISTOL 
DERBY 
DUBLIN 
GLASGOW 
LEEDS 


MANCHESTER 
N. E. MIDLANDS 


NEWCASTLE-UPON-TYNE 





Make a note of your local Riley service centre now and get to 
know our representative or agent. He will give full advice on the 
type of equipment required and will install and keep your Riley 
equipment at optimum operational efficiency. Comprehensive 
contract maintenance can be arranged where required. 


RILEY (IC) PRODUCTS LTD, 19 Woburn Place, w.c.1 Terminus 2622 
HENRY R. AYTON LTD, 7 Brunswick Street Belfast 29834 

POWER UTILITIES LTD, Lombard House, Gt. Charles Street Central 3446 
RILEY (IC) PRODUCTS LTD, 75 Queens Road Bristol 27934 

RILEY (IC) PRODUCTS LTD, Derby Derby 23223 

HENRY R. AYTON LTD, 20 Harcourt Street Dublin 51335 

RILEY (IC) PRODUCTS LTD, 129 St. Vincent Street Central 1164 


RILEY (IC) PRODUCTS LTD, National Employers’ House, Quebec Street 
Leeds 33274-5 


BAKER, KELLY & WALLIS, 123 Deansgate Blackfriars 5122 


RILEY (IC) PRODUCTS LTD, 54 Thorpe End, Melton Mowbray. Leicestershire 
Melton Mowbray 2495 


RILEY (IC) PRODUCTS LTD, Emerson Chambers, Blackett Street 
Newcastle 24871 


Representatives and service engineers are established at the various centres listed to give the 
best possible pre-sales, installation and maintenance service covering all the Company’s equipment: 


UNDERFEED & CHAIN GRATE STOKERS 
OIL BURNERS & OIL FIRING INSTALLATIONS 
OIL FIRED AIR HEATERS - KILN STOKERS - INCINERATORS 
SYNTRON ELECTRIC VIBRATORY EQUIPMENT 


RILEY (IC) PRODUCTS LIMITED 


One of the International Combustion Group of Companies 


NINETEEN WOBURN PLACE LONDON WC1 


TELEPHONE: TERMINUS 2622 
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A complete 


industrial power station by 


Simon-Carves | 
STEAM FOR | 


At a colliery in South Wales, Simon-Carves have designed and constructed 
this complete industrial power station. The contract included 

the three tri-drum twin-circulation type boilers with superheaters and economisers, 
water treatment plant, de-aerators, panels and instruments, fuel and ash handling 
plants, chimney, cooling tower, and all building and civil engineering work. 
Simon-Carves were also responsible for the design and installation of 

the whole of the electrical equipment in the power house, and the installation 
of the two double pass-out and condensing turbo-alternators and switch-gear. 
Steam is extracted at two pressure levels from the turbines 

for process plant in connection with the new coke ovens at the colliery. 
Simon-Carves have undertaken the design and construction 

of a wide variety of industrial steam plants and can offer 

a comprehensive designing and contracting service which enables them 

to accept complete responsibility for contracts of this kind. 


COMPLETE INDUSTRIAL POWER PLANT BY 


Stmon-Carves Ltd 


STOCKPORT, ENGLAND 


and at CALCUTTA JOHANNESBURG SYDNEY TORONTO 
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VALVES 
BY CRANE 


At the Somerset works of Normalair Ltd. a large and well laid out plant is employed 


in manufacturing most of the pressurized air equipment in use in the Aircraft Industry 
today. A very high proportion of the valves and fittings installed here are by Crane. 
Their job is to control the main air supply from the compressor to the pipe lines lead- 
ing to various parts of the plant. The accompanying illustration shows a group of six 
inch No. F52 cast iron gate valves with bronze trim, and various patterns of cast iron 
flanged fittings. Their high efficiency and dependability combine with well-planned 


grouping to give quick, easy and reliable service at all times. 


Installation by F. Knight & Sons Ltd., Yeovil, Contracting Engineers. 


q a4 A vd re. VALVES OF BRONZE, CAST IRON AND STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. WORKS: IPSWICH 
Branches: Birmingham, Brentford. Bristol, Glasgow, Leeds, Londoa, Man 


nester 
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STEAMBLOC 
the best 
packaged 


boiler 


Steambloc boilers pack many 
exclusive features: 


burn heaviest oils without 
major modifications 


quick and simple changeover 
to manual operation 


longer boiler shell eliminates 
overheating of rear tube plate, 
allows greater flexibility 


patent twin rear door gives 


SPENCER. LIMITED easier access 


% quick-release clear-out port 
at bottom of front gas pass 


* spill type pressure oil burner 
with no moving parts 


Steambloc boilers are available with capacities 
up to 25,000 lb/hr. in two pressure 
ranges—up to 145 and up to 245 p.s.i. 


Visit our Stand at the Fuel Efficiency Exhibition — Stand 9F, Grand Hall, Olympia @ secs 





Pe 
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Our welded tubular vessels, heat 
exchangers and other pipe work, many of 
which operate at high pressure, demand the 
maximum standards of safety. We accordingly 
make use of specialized equipment for non- 
destructive testing which includes the most 
up-to-date X-ray installations—specially de- 
signed for the radiography of reactor stand 
pipes as seen in the illustration. 


A rapid examination of the butt-welds of 
these tubes is made possible by the use of 
the 150 kV Mueller extended anode X-ray 
set marketed by Research and Control 
Instruments Limited, who also designed the 
necessary protection. Since this unit radiates 
through 360 it has to be shielded by the use 
of a concrete cell with lead lined interlocking 
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doors through which the tubes are wheeled. 
On this particular application this X-ray 
technique gives an average production 
sensitivity of about 0-06 


Our radiographic department was specially 
designed to give a fast turn-round of welds 
and it is an important link in the works 
production system. Adjacent to the 150 kV 
cell is a Mueller 300 kV conventional anode 
unit which is used for any welds which cannot 
be reached by the extended anode. 


The common range of radio isotopes is avail- 
able for use in a special compound. An 
ultrasonic testing section is also maintained to 
ensure that the full range of non-destructive 
testing aids is ready for immediate use for any 
particular problem. 


ae wir supeanenree Ok IME a PIPE COMPANY LID 


UNIT WORKS. SWANSEA 





Telephone: SWANSEA 54091 (6 lines) 


Telegrams: ‘SUPERUNITS’ SWANSEA Telex: 4835 





JOHN THOMPSON 


ihe discharge end of the sub- 
merged conveyor belt emerging 
from the trough 


Ash handling from the discharge 
end of the conveyor to the 
storage hopper 


The trough with submerged belt, 
showing the ash chutes from 
the boilers. 


JOHN THOMPSON 
CONVEYOR COMPANY 
WOLVERHAMPTON 
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Boilers by Hartley & Sugaen Ltd., Halifax 
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A Problem of Scale? 


Is there a falling-off in steam raising? Do you suspect metal 

stress, or serious loss of heat during transfer from fuel to 

water? These and kindred questions in connection with boilers 
A section of copper piping and feed pipes can be an indication of scale deposit that 
showing heavy scale deposit lowers the efficiency so vital to economical steam raising. 


Starit effectively removes most types of scale from boilers and 
feed pipes, attacking and dissolving the scale to leave the 
metal in a first-class condition of conductivity. The action of 
Starit ensures rapid removal of scale deposit, but its effect on 
boiler plates is inhibited. Starit solution is especially effective 
for cleaning awkward corners impossible to reach by hand. 


The same section after treatment 
with Starit 


Starit is successful in most cases of scale deposit, but as 

some scale is immune to chemical treatment, send us a sample. 
We will then determine the suitability of Starit for your 
particular problem and send you a booklet dealing with the 
uses of Starit and methods of its application. 


The solution is S 7 A R T 


TRADE 


STARIT LIMITED V DARWEN<LANCS 








HOPKINSONS’ 


SOOT BLOWERS 


FOR ONE OF THE LARGEST BOILERS 
IN THE WORLD 


LONG RETRACTING BLOWER 
(Travel up to 20 feet) 


The above photograph shows one of 
Hopkinsons’ long retracting soot blowers, with 

a travel of 36 feet. Blowers of this design are 
on order for Thorpe Marsh Power Station 


near Doncaster 


Hopkinsons’ soot blowers are standardised 


to suit all types of boiler installations 


Hopkinsons’ soot blowers are in use in— 


ARGENTINA GREECE MEXICO 
AUSTRALIA HOLLAND NEW ZEALAND 
BURMA INDIA PAKISTAN 
CANADA IRAN SOUTH AFRICA 
CYPRUS ISRAEL SPAIN 

DENMARK ITALY U.S.S.R. 

EGYPT JAMAICA UNITED KINGDOM 
FINLAND KUWAIT VENEZUELA 
FRANCE MALTA 


HOPKINSONS LIMITED - HUDDERSFIELD 


LONOONM OFrFice 34 MORFOLK STREET * STRAND * W.C.D 




















M? HRYWARD TYLER 


TALKS ABOUT 


PUMPMANSHIP 


“H. TYLER & Co's Improved New Pattern ditto, 


with improved footpiece. 2 feet under nose. 





In this newly improved pump 


the ordinary sucker box is done away with . . 


Thus our catalogue of July 1867 
Much water has since flowed through our barrels. 
Noses give way to spouts, and spouts to rising main... 
our dittos are vastly improved and, as for sucker boxes, 
just dig these Electromersible curves — 
the coolest way of raising water 


from boreholes and deep wells 





ELECTROMERSIBLE PUMPING UNITS 


SCHEDULE OF HEADS AND CAPACITIES 


MAXIMUM 
NUMBER OF STAGES 
#o RPM 
Ask 
AR 


ABR 


48R 
24CR 


A INS PER 


ELAYYARD UYLER 


MAKERS OF PUMPS 























STEWARTS AND LLOYDS LTD. 


ANNOUNCE THE FORMATION OF THEIR 


PIPEWORK 
ENGINEERING 
DIVISION 


PROVIDING UNDER SEPARATE MANAGEMENT 
A QUICK AND EFFICIENT SERVICE 
TO THE MANY USERS 
OF MANIPULATED PIPEWORK 


In alloy or carbon steel, 
for high or low pressure, 


designed or to customer’s drawings, 


erected on site if required 


FOR FURTHER INFORMATION APPLY TO: 


STEWARTS AND LLOYDS LTD., 


PIPEWORK ENGINEERING DIVISION 


BROAD STREET CHAMBERS 41, OSWALD STREET 
BIRMINGHAM | GLASGOW C.| 


ALL ENQUIRIES FROM THE OIL REFINING AND PETROCHEMICAL INDUSTRIES 
SHOULD CONTINUE TO BE ADDRESSED TO 
OIL DEPARTMENT, 8 GOUGH SQUARE, FLEET STREET, LONDON, E.C.4 
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Don't let 
scale geta 


stranglehold 


SJebbarmar 
with 
Sheffite! 


When scale threatens to choke the efficiency out of boilers, pipes, or any industrial 
plant, the safe, swift and simple way back to normal is to use ‘ Sheffite’ descaling fluid. 
Sheffite goes to work fast on all forms of scale but a powerful inhibitor prevents it 
from damaging the system itself. It’s easy to use, too—it is simply pumped through, 
using existing connections and outlets. Your own operatives can do the job, in which 
case you may hire all the pumps and hoses you will need from General Descaling. 
Or you can call in a fully equipped General Descaling team. 

Remember—scale is slow death to thermal efficiency and fuel economy. Don’t wait 
until you've a costly dismantling job on your hands. Write now for fully descriptive 
literature, and if possible enclose a sample of scale. 


SHEFFITE descaling fluid is a product of General Descaling Co. Ltd., 
and owes its development to their unrivalled practical experience in remov- 
ing scale and other obstructions from pipelines the world over. 


SHEFFITE shifts scale 


GENERAL DESCALING CO. LTD., WORKSOP, NOTTS. TELEPHONE: 3211/5 


OA/S727 Sales Offices in London, Birmingham and Darlington 
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From Boiler Back to Chimney Stack 


i 5/5 \ 
GRE Sis Ns 
INTEGRATED BOILER AUXILIARY UNITS 


‘e * Compactness 


* Balance 
* Economies 
* High Efficiency 
* High Availability 














ECONGMISER 





















































Made and supplied by the makers of 


the world famous Greens Economiser 


E. GREEN & SON LTD © WAKEFIELD 





Now=—you can ensure* 
economic protection 
against clean air act 
infringement— 


The Lancashire Dynamo Smoke 
Alarm protects you by warning 
when the Clean Air Act smoke 
limit is exceeded. 

Priced at well under £100 — yet 
engineered to the highest stan- 
dards and manufactured and 
tested to rigorous specifications 
—the equipment offers a plus— 
simple conversion to smoke 
density indication for combus- 

















- Printed circuit 
amplitier unit. 


- Optional tilange 
mounting accessory. 


cti for ease 
of access. 





. Accessibie external 
connections. 


. Easy access tor tens 
cleaning. 











8. Sighting tube tor ease 
of alignment. 


9. Solid cast iron 
construction with 
seaied covers. 


10. Optional remote 
standardising 
accessory. 


11. Withdrawablie printed 
circuit card carrying 
photocell. 


12. Entry tor customer's 
conduit. 

13. Simple rugged itamp 
mounting and 
adjustment. 


14. Stainiess steel fittings. 





This equipment 


s the first of its kind to carry the British 


tion control and fuel saving. 


n check by manual insertion of check slid 


In addition — from one source — all 


necessary installation accessories includ- 
ing chimney and fiue fitments, indicators, 
recorders, alarm belis, horns, multicore 
cabling — write for full details. 


Standards Institution's ‘‘Kite Mark''’, which indicates indepen- 
dent certification of compliance with BS.2740/56 or, pius the 
appropriate indicating instrument, with BS.2811/57. 


LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LIMITED 


SP. 6b RUGELEY STAFFORDSHIRE ENGLAND 
Manutacturers of the world's widest range of industrial electronic control equipment 
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Photograph by courtesy of Aspro-Nicholas Lid. 


Three JOHN THOMPSON 
Super Economic Boilers at 
Aspro-Nicholas Ltd., Slough. 


ESSENTIAL RELIABILITY for constant process temperatures 


To provide hot water at a never-failing constant temperature 
for all process use in the manufacture of pharmaceutical 

and veterinary products, Aspro-Nicholas chose John Thompson 
oil-fired Super-Economic Boilers. Two boilers provide 
8,500,000 BTU/hr each and one boiler 

3,000,000 BTU/hr, at 120 psi. The hot water is also used 

for laboratory and heating purposes. Where reliability and 


efficiency count, John Thompson provide the boilers! 


JOHN THOMPSON 
(WOLVERHAMPTON) LTD. 
WOLVERHAMPTON 





6. 0 0 y 2" PRECIPITATION 


That's the availability record of three 
Simon-Carves electro-precipitators 
which, helped by routine inspection 
ind maintenance, have been collecting 
the flue-dust from pulverised fuel 
fired boilers at a C.E.G.B. generating 


tation since 1955 


— The three 


combined st 


% At no timc 


out of action during t 


* The total tim 
downs—of individual 
or inspection- 


¥% On ofhcial 


efficiencies 


At generatin 


g sta 5, steelworks, chem vorks and coal treatment plants you will find 


HIGH-EFFICIENCY ELECTRO-PRECIPITATION BY 
, 
Simon-Carves Ltd & 


STOCKPORT, ENGLAND 


JOHANNES BU RC SYDNEY ‘ TORONTO 








IF YOU IGNORE postal limits, you must cxpect 
trouble. Which goes for steam traps, too, in 
their particular way. 

A steam trap’s prime function is keeping the 
heat transfer surface of your plant as clear 
of obstruction as possible. This means choosing 
both the right type and size of trap for the 
particular application, and then fitting it correctly. 

Our brand new manual “ Practical 
Steam Trapping ”’ is a concise aid to finding the 
right type and size of trap for a wide range of 
the most common steam heated equipment. 

It describes and illustrates the various kinds 

If you are one of the 100,000 people who've already used of Spirax trap, suggests first and second 


our popular booklet ‘* How to Fit Steam Traps” you'll choices for many applications, and gives 
be among the first to want this new pocket manual which 
supersedes 1t. If, by some chance, you've never heard of ‘ > 
either, now is the time to make life that little bit easier air vents should be fitted for the best possible 


installation sketches showing just where traps and 


for yourself. plant output. 


-SARCO 


p> 


Please post free copies of the new pocket manual ** Practical Steam Trapping.”’ 
NAME 


ADDRESS 


Spirax-Sarco Ltd. Cheltenham Glos. Phone: Cheltenham 5173 Spirax Telex Cheltenham London: 28 Victoria Street SW1 Abbey 6101-3832 





a complete range 
for boiler feed 








Hall pumps, the most efficient and economic steam pumps available, are | a] A q q 


specially designed to ensure that every unit of energy from steam is used 

before being passed to exhaust. The robust construction, steam piston 

valves and “ built-up” type piston rings achieve long-life with low 

maintenance. Supplied in a wide range covering capacities from 100 to BOILER FEED Pp PS 
10,000 gall. per hour, they are thoroughly tested before leaving the UM 
factory. Behind the world-wide reputation of Hall pumps lies nearly 

60 years’ experience of manufacturing and operating steam pumps 








J. P. HALL & SONS LIMITED PETERBOROUGH TEL: 5306-7 


P.2960 








Experience Founded originally in 1823 the 
Company has had the widest experience in the design and 
manufacture of all types of equipment for the handling of 
air and other gases. Blowers, exhausters, heaters, filters, dust 
and fume removal equipment, and of course, fans of all types, 
fall within this wide scope. Fans of every size and for every 
purpose, from Coal Mines to Aircraft Carriers, have been 
designed, manufactured and tested by Keith Blackman and 
installed in all parts of the world—experience unparalleled in 


the field 





Range The Keith Blackman range covers virtually 
every type of fan and blower in all sizes—axial types from 5 
inch to 100 inch diameter, centrifugal types ranging from 
14 inch to 180 inch, and propeller fans from 6 inch to 72 inch 
diameter. Many are designed for special applications and in 
special materials including pvc. Other equipment is made for 
heating, cooling, washing, dust and fume extraction, filtration 
and air conditioning. Five thousand fans of var ying typesare kept 
ntinuously in stock for quick deli 





Research Keith Blackman’s lead in design is 
maintained by five separate research departments. Specialised 
facilities are available at Tottenham for the development and 
testing of axial fans, centrifugal fans and filtration equip 
ment, while a metallurgical laboratory controls the quality 
of materials founded at Arbroath. Tottenham also possesses 
one of the most advanced acoustics laboratories in the world 
for the investigation of sound levels in all types of fan engin 
eering equipment. 

In addition, the company’s generating station, as well a: 
supplying power to the factory, is designed to produce a wide 
range of A.C. and D.C. supplies for the test beds 


Keith Blackman Ltd 


(incorporating Blackman Export Co. Ltd.) 
MILL MEAD ROAD, LONDON N.17 TOTTENHAM 4522 


Leaders ine the Fan ladudsiy 


Resources The company’s three factories 


cover an area of 174 acres, and employ over 1,800 people. The 
main Tottenham works produces small and medium units and 
includes drawing offices, test facilities and machine shops, as 
well as the sales and administration offices. 


The Arbroath works deals with the production of the larger 
fans. Its iron and non-ferrous foundry plant supplies the whole 
ass of the company’s casting needs. 

as os os ose The Edmonton Factory concentrates on light sheet metal 
and plate work and the fabrication of steel structures. 
Virtually all components, including fan motors and bearing 
housings, are thus designed and manufactured within the 
organisation—a unique combination of resources. 


Service Through the years the company has 
built up an enviable reputation for service at all stages. 








Sales representatives are all fully trained technical men 
capable of giving ‘on the spot’ advice on routine applications 
or special problems. The sales organisation operates from 
branches throughout the country backed by a staff of qualified 
sales engineers at Head Office. 

Despatch of stock items, of whic!. 5,000 units are kept 
continuously available, is possible in as little as four days. 
The Company has its own road transport fleet and direct rai! 
connections from the main factory. 


formula 





ANNOUNCING 


SWINNEY Eglo Eee 


Automatic Rotary Oil Burner 


Swinney-Enterprise Rotary Oil Burners are now available in a range of 
12 sizes having outputs from 3.§ gallons per hour to 166 gallons per hour 
and are suitable for use with the heaviest grades of fuel. Burners are 











available for operation on natural, induced or forced draught and with 
a wide variety of control systems. By 
correct choice of combustion head, 
flame shape can be altered to suit the 
dimensions of the combustion chamber. 
Entirely manufactured in the U.K. 
the Swinney-Enterprise is the most 
advanced oil burner for firing all types 
of steam and hot water boilers. 
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The Measured Rate Metering Pump is 
exclusive to Swinney-Enterprise burners. 
Regardless of grade, viscosity or temper- 
ature of fuel the metering pump will 
provide the correct flow of fuel to ensure 
precise air/oil ratio and efficient combustion. 























METERING 
PumMP 











FOR FURTHER INFORMATION WRITE OR PHONE :— 


SWinNNEY BROTHERS L/TpD 
MORPETH, NORTHUMBERLAND. Tel: MORPETH 92/3 
LONDON: 34 CRUTCHED FRIARS E.C.3. Tel: ROYAL 2977 








FIRTH BROWN 


BOLT 
& STUD STEELS 


FOR USE AT ELEVATED TEMPERATURES 








Zot 


Firth Brown CRM2 steel is 
typical of the three steels 
offered for Bolts and Studs 
which have to operate at 
elevated temperatures for 
long periods. CRM2 is designed 
to meet a certain level of 
creep-resistance together with 
ability to develop a high 
tensile strength and a good 
resistance to embrittlement 
during service. Full particulars 
of the Firth Brown steels in 
this range are in Publication 
No. 226 which is available at 
once upon request. 


Electrically operated Parallel 
Slide Valve, showing bypasses 
and equalizing pipe connections 
for elevated pressure and 
temperature service, with stud 
bolts made in CRM2 steel. 


Photograph by courtesy of 
Messrs. Hopkinsons Ltd., Huddersfield. 


—FIHTH | BROWN 


ALLOY STEELMAKERS - FORGEMASTERS + STEEL FOUNDERS - HEAVY ENGINEERS 





THOS FIRTH s JOHN BROWN LIMITEO SHEFFIELD ENGLAND 
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for ALL Insulation... 














Photograph by courtesy of Davey, Paxman & Co. Ltd 


Changing conditions in Industry today call for new materials and new 
techniques in the field of insulation. 


DICK’S are always in the forefront in development, and they have a 


highly trained staff of technicians who can advise on problems concerning 
insulation in all its forms. 


The photograph shows the insulation of five Davey, Paxman Ultranomic 
boilers at the Bristol Aeroplane Co. Ltd. 


Dick’s Asbestos and Insulating Co. Ltd. 


EAGLE WORKS, NORTH WOOLWICH ROAD, SILVERTOWN, LONDON E.I6. 


TELEPHONE» ALBERT DOCK 4311/5 








SULZER 
fur 


Cry’ 


WITH 


ELECTRODE BOILERS 
a combination that provides — 


The use of “ off-peak ’’ electricity at 
special tariffs. 


A flexibility not found with other forms 
of Thermal Storage. 


An ideal heat source for all types of 
Central Heating and Air Conditioning 
Systems. 


Automatic operation; low labour 
costs; smoke free. 


Electrode Boilers: 


0 =") are available for voltage up to 30,000 
: oe” volt and unit loads up to 20,000 kW. 
7" High voltage supplies enable lower 

tariffs to be negotiated. 
No transformer losses. 
Efficiencies up to 96% 


=! a Thermal Storage Plant: 


stores water at high temperature until 


required for distribution through the 
son cee Cee C6868 # heating system. The amount of heat used 
ree cee C68 Cee6 oo is that actually required—essential for 


+e ; economical operation in our varyin 
‘06s cee « P ying 
se6 climate. 


SULZER BROS. (LONDON) LTD. 


12 Dyott Street, London, W.C.I. 
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-KALSIL | best for all 


DRAKELOW B. 

One of the 30 British generating stations where 
KALSIL Calcium Silicate and ELDORITE 
mineral wool have been used for Boilers, Ducting, 
Piping, Turbines, Feedheating or Condensing 
equipment—for plant from 240,000 lbs to 860,000 
lbs evaporation and up to 1060 F. Over 10 million 
square feet of KALSIL and ELDORITE is 
installed in C.E.G.B. stations. 


Low K Factor at temperatures up to 1400 'F. 
Thermal decomposition rate virtually nil. 


100°, mineral: contains no organic binder 
to burn or carbonise. 


Application is made direct—so cutting out 
extra time and cost of any intermediate 
H.T. insulation. 


High compressive and flexural strength. 
Easy to handle, easy to install. 


Manufacturers and Contractors 


CORK INSULATION AND ASBESTOS LTD 


Insulationists with a world-wide service 
WEDDEL HOUSE WEST SMITHFIELD LONDON ECI CITY 1212 
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bw the pressure switches 


you asked for... 


The new P444 Pressuretrol is a low-cost device for 

ndustrial application up to 150 p.s.i. The rugged 

P428 Pressuretrol is also designed specifically for 

industrial use. Use it for gas or liquids at pressures 

to 5000 p.s.i. Use either of them as controllers or as high 

ir low limit devices. Their outstanding features are 

* Convenient adjustment With set point and differential] 
located on the front of the case for maximum 

visibility and accessibility. 

Visible switch position — Window in front of case 

reveals at a glance whether mercury switch is made 

or broken. Changeover versions available. 

P428 has Bourdon tube actuation — Tube of 

beryllium copper or stainless steel depending on range 


ee eH 


WRITE OR SEND THE COUPON TODAY 
Honeywell Controls Limited 

Ruislip Road East Greenford 
Middlesex WAXlow 2333 


P444 is diaphragm operated, using similar materials 

Rugged, attractive case Made of drawn steel with 

die-cast cover, case resists dust, weather, corrosion. 
Harmonizes well with other instruments when panel mounted. 
Explosion-proof model — Enclosed in its own integral case 

with external settings —not necessary to open case or 

break electrical connection. It is small and compact 

and requires no special housing or setting extensions... 
provides positive protection when used with 

hazardous gases or in hazardous atmospheres. 


Honeywell 
ey) Fit & Cotool 


30 
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E Simplifix — the sure and simple compression 

ngi neers coupling for copper pipe. Perfect joints with 
almost all kinds of tubing, including those with 

prefer very thin walls. No work to do on the pipe. Simply 


tighten the nut — the anti-friction washer prevents 
Sl M PLI Fl X pipe twisting. Manufactured since 1930, still the best. 
Millions in use. Made in sizes to suit tubing from 
the fool proof ,” to 2” O.D., in a wide range of interchangeable 


“ standard fittings. Non-standard fittings also made to 
cou pl i ng order. Let us send you the Simplifix catalogue. 
centrifugal machines at the Plaistow Wharf Sugar Refinery 


where large numbers of Sumplifix couplings are used 


SIMPLIFIX COUPLINGS LTD 
Sl M PLI FIX HARGRAVE ROAD - MAIDENHEAD - BERKS 
TELEPHONE: MAIDENHEAD 5100 


A member of the ALENCO Group of Companies 
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COMBUSTION UNIT 


Patent Applied For 


Control of fire thickness 
Control of Grate Speed 
Control of Forced Draught 





Part of a recent installation at the 
St. Lawrence Hospital, Chepstow. 


Photograph t 


Hospit duthorities) 


CUT COSTS WITH 


FORCED DRAUGHT FURNACES, AUTOMATIC 
STOKERS AND COAL & ASH HANDLING PLANT 


CROSTHWAITE FURNACES AND SCRIVEN MACHINE TOOLS LTD 


York Street lronworks, LEEDS 9 32 Victoria Street, LONDON S.WA 
Telephone 3-2411 &2 Telephone ABBey 2966 
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For controlled 
pipe movement.. 


GON-TEN ; 


TRADE MARK 


CONSTANT TENSION 
PIPE SUPPORTS 


8 
errr 


The Con-Ten system has not only 

been tested, but proved in industries and 
power stations all over the world. No matter 
what the load or the pipe movement, or 

the problems met, there is a Con-Ten to 
provide the most adequate and 
permanent support available. Loads from 

100 Ibs. to 14 tons and pipe movements 

up to 18” can be controlled by constant 
tension supports in the Con-Ten range 
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Contact us now for full information 


\ "4008 720074 720075 697987 816976 
U.S.A. Patent No. 212932 
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BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITER 


AAAAAALL 


CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 


Tipton 1222/34 
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HATTERSLEY 


ESTABLISHED 1897 


Specialists in the 
Manufacture of Valves 
for Steam, Heating, 
Petrol, Oil, Fire, 

Water and Air Service 


oe ee ee including am am oe oe 


Gun- Metal 


Globe Valves, Check Valves, ‘‘Fearnaught’”’ Renewable Disk Valves, 
‘“‘“Reseato’ Valves, “‘Preseator’’ Globe Valves, Gate Valves, Lever 
Gate Valves, Gland and Plug Cocks, Water Gauges, Safety and Reliet 
Valves, Steam Unions, Radiator Valves and Unions, Lubricators, 
Penberthy Type Injectors, Ejectors, Fire Valves and Hose Unions, 
Foot Valves and Strainers. 


Cast Iron 


Sluice, Stop, Check and Reflux Valves, Foct Valves and Strainers, 
Retaining Valves. 


Also manufacturers of Pressure, Vacuum, Compound, 
Hydraulic and Vertical Diaphragm Gauges. 


HIGH GRADE QUALITY ABSOLUTE RELIABILITY 
COMPETITIVE PRICES CONTINUED SERVICE 


HATTERSLEY (ORMSKIRK) LTD- ORMSKIRK+ LANCASHIRE 
Telephone: Ormskirk 3205 (4 lines) Telegrams: “Brass” Ormskirk, Liverpool. 
and at HALIFAX and LONDON 
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the applications of Ermeto 


high pressure couplings 


are practically unlimited 


The Petroleum and Chemical industries demand 
the utmost reliability in their equipment. 
That is why, in pilot plants and laboratories, 
Ermeto couplings and vaives will be found 
in ever-increasing numbers. 
The standard Ermeto range covers couplings, 
vaives and fliexibie hose, in a wide range of sizes. 
Non-standard fittings can aiso be supplied to meet 
individual specifications. Technical advice and 


ittustrated literature giadly supplied on request. 


BRITISH ERMETO CORPORATION LTD 


ER Mi = I '@) HARGRAVE ROAD - MAIDENHEAD - BERKS - TELEPHONE: MAIDENHEAD 5100 


A member of the ALENCO Group of Companies 
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make 


the most 


of oil-firing 


with 


HAM™MWORTH Y 


In the discussions that precede conversion to oil, people 
are apt to ‘stick their necks out’ in praising its 
advantages. To make sure you do get all the advantages 
of oil-firing, bring in Hamworthy for a consultation at 
an early stage. 

Apart from manufacturing a superb burner, Hamworthy 
offer the full support and co-operation of their technical 
department from the discussion stage to installation 
and after that there is the Hamworthy Service 
Organisation, offering regular inspection and always 
available when needed 

Hamworthy burners are ideal for all types of industrial 
boilers. Contact Hamworthy. 


eteeeeter| 


of the firms using Hamworthy burners are 
Bristol Aircraft Ltd. 
Cow & Gate Ltd. 
Cheltenham and Hereford 
Breweries Lid 
Caterpillar Tractor Co. Lid 
Co-operative Wholesale Society Ltd. 
Horlicks Lid 
The Imperial Tobacco Co. Ltd 
J. Lyons and Company Ltd 
The National Cash Register Co. Ltd HAMWORTHY 
Rolls-Royce Ltd. 
E. S. & A. Robinson Ltd. tor efficiency 
S.U. Carburettor Company Ltd 
Vauxhall Motors Ltd and complete 
Geo. Younger and Son Ltd. 
Lec Refrigeration Ltd. reliability 
Imperial Chemical Industries Ltd. 
Fisons Lid 
The Wall Paper Manufacturers Ltd 
George Mann and Company Ltd. 
A.C. Delco 


HAMWORT H 


oll-firing specialists 


Hamworthy Engineering Limited - Poole - Dorset Telephone: POOLE 2020 Telegrams: ‘Burners’, Poole 
TAS/HY.7 
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ZEROX 


to the 
Power of 1G 


The subject is POWER STATIONS. More particu 
larly, those twenty of the Central Electricity Generat 
ng Board having the highest thermal efficiency (in the 
latest published list). Of these, no less than 16 use 
ZEROX for water treatment. 16 out of the top 20. Four 
fifths. 80 per cent. All using ZEROX 

4 PRIME FACTOR in all this is that ZEROX (35 
hydrazine solution) constitutes the ideal method of 








removing dissolved oxygen throughout the steam/ 
water cycle. It does not affect dissolved solids and, far 
from producing acidic substances, actually helps t 
keep the water alkaline. 

THE RESULT is less blow-down, purer water and 
cleaner internal surfaces. Which, of course, is why 
ZEROX is so often THE ONLY ANSWER to important 
water treatment problems 

Let us send you comprehensive 
letails of the practice and benefits 
of using Zerox. Write for Booklet 
JD/H/2 today i Power station 
Castle Donington (nr. Derby 
Ferrybridge B 
Willington A (nr. Derby) 

Drakelow A (Burton-on-Trent) 

Marchwood (nr. Southampton) 

Meaford B (Stone, Staffs) 

Stourport B H.P 

Tilbury 

Rogerstone (nr. Newport) 

Stourport B L.P 

Wakefield B 

Stella South (nr. Newcastle upon Tyne) 

South Denes (Yarmouth) 

Portishead B (nr. Bristol 

Hams Hall C (nr. Birmingham) 

Littlebrook B (Dartford) SE 
Stella North NE 
Dunston B 11 (nr. Newcastle upon Tyne) NE. 
Ince (nr. Ellesmere Port) NW. M & NW 
North Tees C (Middlesbrough ) NE. 
4s listed in the CEGB Report for 1959 
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WHIFFENS chemicals for industry WHIFFEN & SONS LTD., WILLOWS WORKS, DERBY ROAD, 


LOUGHBOROUGH, LEICESTERSHIRE. TELEPHONE: LOUGHBOROUGH 3141 


TELEGRAMS : WHIFFEN, LOUGHBOROUGH, TELEX. TELEX NO. : 34546 
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ONE... 
TWO... 


and now 


Hilivas 


WORKING SPECIFICATIONS 
FOR EACH SET 


Continuous maximum 
rating 


Most ¢ 
Speed 
Generator vol 
Power factor 


Steam pressure at 
turbine stop valve 


Steam temperature at 
H.P. turbine stop valve 


Steam pressure at iniet 
flange of reheat steam 
alve chests. at C.M.R 
Steam temperature atin 
et flange of reheat steam 
valve chests at C.M.R 
Final feed temperature 
atC.M.R 
Absolute pressure at 
turbine exhaust flange 
atC.M.R 
Maximum cooling water 
temperature 
Hydrogen pressure 


As) atl enn 
Aol Lee 
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for Richborough 


The order for the third 120MW turbo-alternator set for 
this new C.E.G.B. power station in Kent has recently 


been placed with Richardsons Westgarth (Hartlepool) 
Ltd. Work on the first two is already proceeding. Each 
set, built to Brown-Boveri design, consists ofa 3-cylinder 
reheat turbine and a hydrogen-cooled alternator, genera- 
ting at 13,800 volts. In addition to such turbo-alternators, 
Richardsons Westgarth make smaller industrial sets, gas 
turbines, water tube boilers, feed heaters, condensers, 
cooling water strainers and evaporators. In fact we can 
supply most of the main items for a power station, from 
an industrial unit, designed to run on by-product fuels 
or waste heat, to the largest public supply station. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


A member of the RICHARDSONS WESTGARTH GROUP 


HARTLEPOOL, 


CO. DURHAM AND 58 VICTORIA ST., LONDON, 8.W.1, 


59 MOSLEY 8T.. MANCHESTER, AND 75 BUCHANAN 8T., GLASGOW. RWs6 




























































































































































































Now... 


Coke-fired central 
heating for the 
tallest buildings 


-with at least 85°. efficiency and corresponding fuel savings 


To the world-beating economy of the Redfyre Emma 
Coke-firing system, Newton Chambers now add the 
high pressure qualities of Corner Tube Boilers. 


rhis is a vital development — to give a tremendous boost 
to coke-fired heating. For now you can specify the Redfyre 
Emma for tallest offices or residential blocks, for hospitals, 
schools and factories, in fact for any building with high- 
pressure steam or high temperature hot water requirements 
—and be sure of getting the proven fuel saving that 
before was only possible in low-pressure installations 


Technical note 


Corner Tube Boilers which Newton Chambers make and sell 
under licence, are lighter and cheaper, and in a range of steam 
outputs from 1,000 lbs./hr. up to 10,000 Ibs./hr. (or high 
temperature hot water installations up to 10,000,000 B.T.U 
hr.) at pressures up to 1,000 lbs. per square inch. The lower 
range of these boilers from 1,000 lbs./hr. to §,000 Ibs. steam/hr 
has been standardised, and on certain installations arranged as 
a “‘packaged”’ boiler. 

Full details may be obtained from the Newton Chambers 
exhibition stand No. 1G at the Fuel Efficiency and Power 
for Industry Exhibition being held at Olympia on 27th April 
to 6th May. 





Newton 


ENGINEERING DIVISION 


NEWTON CHAMBERS & COMPANY LTD - THORNCLIFFE SHEFFIELD 
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Whatever 
your tube 


maintenance | ee A economy 
problems S 4 vee 


PNL i agelels 


we ““Z/ PRODUCTION 
AIRETOOL aN. ON 
equipment : /* MAINTENANCE 


will solve 
them AIRETROL Tube Expansion Control for 
fast, precision tube rolling. Rugged air- 
motor drive speeds operation and an auto- 
ses matic torque sensing control stops expansion 


within .001 inch of predetermined setting. 
Lightweight and easy to handle. 


EASIER Permits one man to roll 12 
sees tubes a minute. 


AIR POWER 


means efficiency, speed . and 


AT LESS - - sin aianian 


the power needed for 


Pail MODEL CC-475 heat cleaning clogged tubes 
COST exchanger and condenser up to 1 inch in diam- 
tube cleaner. Weighs just 11 eter. Built-in flushing 

pounds for easy one-man operation system keeps drill 


without supporting rig. Air-motor —_ cool and tubes 
clear. 


Write, telegraph or telephone 

for complete information ; : : 
ENGLAND SALES OFFICE ~ Into every piece of Airetool pneumatic equipment goes more 
8 Woodland Wav than 30 years’ experience in pioneering design and develop- 
Morden, Surrey, England ? ment of powerful, efficient air-motors. The result is a com- 
Telephone: Liberty 7039 . plete line of performance-proven pneumatic tools that help 
_ _G. B. Herbert speed fabrication, assembly operation and maintenance with 
Sales Representative substantial savings in costs. Airetool equipment is engi- 
. neered for fast, easy handling that permits the operator to 
work faster over longer periods without tiring. Write today 
EUROPEAN FACTORY for information on Airetool’s full line of pneumatic produc- 
AND WAREHOUSE tion and maintenance tools that includes drills, screwdrivers, 


18 Industriweg : 
nutsetters and gr ; 
Vlaardingen, The Netherlands and grinders 


Telephone: Vlaardingen 5254 


ae fb 
BRANCH OFFICES: New York, Chicago, / 4 
+ Tulsa, Philadelphia, Houston 4 * 
. J 


Baton Rouge 


_ 
SEPRRSENTATIVES: 1 \ Principal cities MANUFACTURING COMPANY 
CANADIAN PLANT omg Engian ¢. Europe, Puerto a" 
. . ico aly, Japan awali 
37 Spalding Drive CANADIAN PLANT: 37 Spalding Drive, 
Brantford, Ontario Brantford, Ontario 


EUROPEAN PLANT: Viaardingen, 
The Netherlands 





AN INVITATION 


to see what 


LURDON 


can do! 
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INSTRUMENTS, ELECTRONICS 
AND 
AUTOMATION EXHIBITION 
OLYMPIA, LONDON 
23rd to 28th MAY 1960 
STAND No. 155 ROW D 


Do not fail to visit us at our stand and see for yourself how Gordon instrumentation and control can 
increase efficiency in your boiler plant. 


Automatic combustion control, pneumatic or 
electronic, for boilers and furnaces of all types 
and sizes. Temperature control for superheated 
steam temperatures. Steam desuperheaters and 
reducing, overflow and relief valves for regulating 
pressures and temperatures in chemical processes 


and turbine by-passes Complete boiler plant 


instrumentation including indicating and recording 


instruments for COs, 


flow. 


pressure and vacuum, 


B.T.U., etc 


water level 


temperature, liquid level, 
boiler 
Mono automatic gas analysis recorders for CO.,, 


CO, H,, O., SOs, H.S, etc 


Igema_ distance indicators 


Tickets available on request 


JAMES GORDON & 


Dalston Gardens, Stanmore, Middx 


CO. LTD 


Telephone Wordsworth 3631 


STEEL PLATFORM GANGWAYS 
ACCESS LADDERS 
STAIRWAYS & BRIDGING 


with Chequer Plates or Open 
Grid Flooring for Boiler Houses 


y of S. SMITH & SONS (ENGLAND 
LTO. shows work carried out by F. A. NORRIS & CO LTO 
ot the Boller House of ther foctory ot Witney 


GET IN TOUCH WITH 


CROWN WORKS, GARTH RD. MORDEN, SURREY 


BIRMINGHAM: 7/8 Dalton St., 4. MANCHESTER 
Transport House, | The Crescent, Salford, 5 
NEWPORT (MON): New Crown Works, Ebbw 
Vale Wharf, Kingsway. LONDON: Burley House 
Theobaids Road, W.C./ 





Smpensators 7 


which type? 


In cases where the 
to take care of its 
anchor point loa 


We will advig 
We have 
each most 
If our eq 
we will tel 


Hot water, 
dowtherm, 
Movements 
Temperature 


ars’ manufacturing experience 
es you a tested product. 
With our specialized advice we form 
an unbeatable team. 


COM PENSATORS 


ENCINEERINGC APPLIANCES LIMITED 


3 BUCKINGHAM PLACE .- 


WESTMINSTER - 





G.W.B. introduce the 
Vekos stoker 


A new system of automatic coal firing 





FLUE GAS CO. 14-16% —HIGH BOILER EFFICIENCY 
NO MOVING PARTS — NEGLIGIBLE MAINTENANCE 


The G.W.B.-VEKOS Stoker which is 
based on new principles is now available. 
The equipment which is completely self- 
contained consists basically of a pre- 
burning unit, automatically controlled and 
fed, which will operate at peak efficiencies 
completely smoke-free, and burn bitu- 
minous fuels even of the strongly caking 
type. The G.W.B.-VEKOS Stoker can be 
fitted to almost any type of fire tube or 
water tube boiler, and not only increases 
boiler efficiency, but will add to the 
capacity. The usual mechanical problems 
associated with moving grates are non- 
existent, since the combustion chamber 
of the G.W.B.-VEKOS Stoker has no 


moving parts Hospital boiler house with three 
treble-pass boilers with a working 
pressure of 120 p.s.i. and having 
an output of 8,400 Ibs. of steam 
Automatic control of the fuel supply and hr., all fitted with VEKOS stokers 





the combustion air ensure a constant 
fuel air ratio providing an extremely 
high CO> value “twee -16° : 
ah ¢ ilue between 14-16°,,. The BOILER 
. . WATER RETURN 
control also maintains correct relation- Ys 





COAL FEED 


A 


ship between fuel burnt and heat required a af 
from the boiler The G.W.B.-VEKOS 


’ VORTEX 
Stoker is a most attractive solid fuel 


CHAMBER 





firing proposition which provides extremely 





high efficiencies, while maintenance and 


the need for attendant labour is reduced BOILER oe scaeme 


- “« thon 
to a minimum “Tue. , G.W.B.-VEKOS 
: ~ hu , her 


pre 
Fully descriptive leaflet VE.759 will be = 


: —_—— WATER COOLED 
sent on request, and our Engineers are COMBUSTION 
ready to discuss its application to your a aeecutenean 


own particular installation. / 77 7 77 1/7 
| f 
TVIV eames 


GWEB ) G.W.B. FURNACES LTD. eoues owision) 


“ll P.O. BOX 4, DUDLEY, WORCS. Tel: Dudley 55455. Grams: Gibwildbar, Dudley. Telex: 33188. 
Associated with: Gibbons Bros. Ltd., and Wild-Barfield Electric Furnaces Ltd 
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Complete feed pump sets | 
for FERRYBRIDGE 


| 














Six groups of Harland compensated boiler 
feed pump sets with Spiroglide multistage 
booster pumps and totally enclosed, water 
cooled, A.V. motors serve all the 
100,000 kW generator sets now installed at 
the Ferrybridge * B * Station of the Central 
Electricity Authority. Each feed pump is 
designed for a duty of 850,000 Ib./hour, at 
a pressure of 1,950 Ib./square inch and a 
temperature of 435 F The pumps are 
driven by 2,650 h.p., 6,600 volt motors at 
2,970 r.p.m. The booster pumps are built 
for a duty of 850,000 Ib./hour, at a pressure 
of 530 |b./square inch, with water at 260° fF 
they are driven by 800 h.p., 6,600 volt 
motors operating at 1,470 r.p.m 


HARLAND 


BOILER FEED PUMPS 


Ste MTT Le 
MUTT LLL 





THE HARLAND ENGINEERING CO. LTD., ALLOA, SCOTLAND 
LONDON AND EXPORT SALES OFFICES: HARLAND HOUSE, 20 PARK STREET, W.1. 


Branches in Bristol - Glasgow - Leeds - Newcastle - Nottingham - Timperley 
(Cheshire) - Wolverhampton and Overseas 








LONDON 


NEWCASTLE BREWERIES 
LTD 


<P 


* 


—_— & MAY ¥S 


BREWERIES LTD | far 


Quaker Oats 


&- 


7 [STP\ ; 
Ind Coope Ltd | sun printers to Reed 


Tag, co 


CAPE BUILDING PRODUCTS LTD y.\ mS Ges. | oe oe 


and many more... 

had a problem of 

fluctuating steam demand 
solved by the 

THERMAL STORAGE BOILER 
manufactured by 

Edwin Danks of Oldbury 


If you have a problem of variable boiler load 
or fluctuating steam pressure, consult Edwin Danks 
at Oldbury or their nearest Branch Office. 


EDWIN DANKS & CO. (OLDBURY) LTD 


OLDBURY, BIRMINGHAM 
{DBv TELEPHONE: BROADWELL 2531 


CARDIFF CHESTER LEEOS NEWCASTLE GLASGOW 
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EDITORIAL NOTE 

POINTS AND POINTERS 

FERRYBRIDGE ‘* B*’ POWER STATION 

THE WATER SEPARATOR OF THE SULZER MONOTUBE STEAM GENERATOR 
WILLINGTON COAL-HANDLING PLANT 

FUEL EFFICIENCY AND POWER FOR INDUSTRY EXHIBITION 

OVERSEAS STEAM ENGINEERING PRACTICE 

LATEST POWER PLANT PATENTS 


NOTES—PERSONAL AND INDUSTRIAL 


The Editor will be glad to receive and consider original 
contributions, correspondence, etc., of a suitable nature 
for publication. Stamped and addressed envelopes should be 
enclosed for the return of any matter considered unsuitable 


Published monthly by 


ENGINEERING REVIEW PUBLISHING CO. LTD. 
19-20, NOEL STREET, LONDON, W.I 


Annual Subscription Rate, 40s., including postage. 


Telephone Telegrams 
Gerrard 8811 ‘ Farsighted, Wesdo London ' 





up-to-date 


HIGH-PRESSURE HOT-WATER 


heating 


with the 


Above and below: Views during installation of the 

40 million 8.Th.U./hr. Babcock Corner-Tube 

boilers at the new Shell Centre, London, of the 
Shell international Petroleum Co. Ltd. 


Heating Engineers : G. N. Haden & Sons Ltd. 


CORNER-TUBE BOILER 


With the introduction of the Corner-Tube Boiler in Great 
Britain by BABCOCK & WILCOX LTD.., this type of boiler is 
rapidly being adopted for the modern heating of offices, 
factories and other large buildings. Corner-Tube boilers were, 
for example, selected to heat BRITAIN’S LARGEST COM- 
MERCIAL OFFICE BUILDING, the new Shell Centre, London, 
of the Shell International Petroleum Co. Ltd., and for the new 
Sheffield factory of the Traction Division of Associated Electrical 
Industries Ltd. (see illustrations) 


* SAFE, due to operation of inherent natural circulation in event of 
pump or line failure. 

* ROBUST. The boiler tubes, down-comers, etc., form a strong, 
welded, cage-like structure supporting the heating surfaces, settings 
and casings. 

NO COSTLY EXPANSION JOINTS. Uneven-expansion 
troubles are inherently eliminated. 
NO WATER HAMMER or THERMAL SHOCK to high tem- 
perature surfaces; prevented by integral pre-heating of the return 
water. 
LOW DRAUGHT-LOSS, especially valuable where only natural 
draught is available. 
LOW CIRCULATING POWER COSTS because pressure-drop 
in the water circuit is low. 
FLEXIBILITY OF FIRING. Can be fired with oil or waste-gas; 
or with solid fuels on a chain-grate stoker; or arranged for 
alternative fuels. 
QUICKLY INSTALLED. Supplied as a complete, works- 
assembled unit, or in larged pre-fabricated sections. 
HIGH SPACE-UTILIZATION. Available in compact vertical or 
horiztontal type units; if necessary with special dimensions to suit 
restricted spaces. 
A RANGE OF SIZES. Available from 2} million B.Th.U/hr. up 
to maximum capacity for any heating system requirement. 

Ask for Publication No. 1702 


BABCOCK & WILCOX LTD. BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.|I. 
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F.B.1. OVERSEAS SCHOLARSHIPS SCHEME 


HE making available of practical training facilities for young engineers from under-developed countries, 
T by various firms in the United Kingdom, was referred to as a form of highly valuable investment in 
the future at the Federation of British Industries Overseas Scholarships Scheme Annual Reunion, held 
in London recently. The F.B.1. Overseas Scholarships Scheme was introduced in 1950, with the object of 
providing aid in the form of practical training for graduate engineers from various under-developed countries 
Up to date, 357 engineers from 37 such countries have come to the U.K. for training under the scheme, which 
has been provided by some 300 British firms. Most of the scholars who are hand-picked graduate engineers, 
from the various overseas countries concerned, work in the U.K. for two years, during which time they not 
only receive special training, but also have the opportunity of making themselves familiar with British products 
and production methods 


Actually, three types of scholarship are available. Two are for recently-graduated engineers and cover 
training over a period of two years, together with an allowance of £476 (free of tax} per annum, for subsistence 
The third scholarship is for older men, and is designed for the use and benefit of practising engineers whose 
employers are prepared to release them for periods of four to nine months, in order to study engineering practice 
in this country. The whole scheme is concerned only with developing countries which are likely to provide 
important export markets, and the scholarships are awarded to those persons likely to attain positions of 
importance, or at executive level in those countries 


The cost of the scheme is shared by the Federation, the British Government, and the individual firms 
which provide the training. Scholars have come from the Commonwealth, Latin America, the Middle East 
and such varied places as the Philippines, Portugal, Spain, The Sudan, Thailand, and Turkey. An important 
feature of the recently-held four-day meeting was the reunion dinner, at which the Rt. Hon. Reginald Maudling 
M.P., President of the Board of Trade, and Mr.W. H. McFadzen, President of the F.B.1., addressed an audience 
of about 250, which included Ambassadors and High Commissioners from six countries, senior civil servants, 
108 engineers from 30 under-developed countries and representatives of a number of leading British engineering 
firms. Mr. Maudling said he believed that one of Britain's best hopes for the future lay in facilitating world trade 
Foreign engineers coming to Britain under the F.B.!. Scholarships Scheme were learning something of benefit 
not only to themselves, but also to their own individual countries. What they learnt here, would undoubtedly 
help them and their colleagues to develop their own industries and prosperity. The more that people knew 
about Britain and British products, skills, standards and techniques, the more British firms would be able to 
trade with them 


Earlier, Mr. W. H. McFadzean had said British industry had a deep-vested interest in the prosperity of 
Overseas countries. British industry clearly recognises that the more prosperous countries provide the best 
opportunities for trade. There is not much future in trying to sell to an under-nourished and needy country 
the diverse products of Britain that are fashioned with the traditional skill of our engineers and craftsmen, and 
that are perfected by the application of the latest British achievements of science and technology. The richest 
and most highly industrialised nation in the world, the U.S.A., is by far Britain's best customer. Several of the 
F.B.1. scholars, replying to Mr. Maudling, emphasised the extent of the benefits to be reaped by British industry 
in training promising engineers from developing countries. One of the scholars—a civil engineer from 
Pakistan—said, it would be his privilege to help in the implementation of the elaborate development plans afoot 
in his own country. The credit for this, he said, went largely to the F.B.I. and the British Government, who 
realised that countries like his own need young men, trained in their own respective sciences, who on their 
return to their own countries could really produce results. Speaking for the scholars present, he said: ‘‘ We 
will go back as ambassadors of good-will to strengthen the bond of friendship and understanding between our 
countries and Great Britain." Another scholar, a civil engineer from Sao Paulo, said Brazil needed organisation 
and efficient machinery to carry out its plans, and it also needed engineers who had acquired the knowledge 
and experience to put its projects into practice and to deal with this equipment. ‘‘ Our training in Great Britain 
is a wonderful chance of obtaining this knowledge, and it will doubtless have an important influence in our 
professional futures. When we return to our country we will be carrying with us not only British technical 
and administrative information, we will have something more valuable—knowledge of the British way of life.’ 
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THE FUTURE OF Since the Minister of Education, 
YOUNG PEOPLE Sir David Eccles, launched the 
IN INDUSTRY Government’s plan for expanding 

technical education four years ago, 
the technical colleges have produced about half of the 
§0,000 scientists and engineers who have obtained degrees 
and professional qualifications. In the same period, the 
colleges have helped to train over 200,000 craftsmen and 
technicians in industry. The big range of opportunities 
open to the school leaver to train for industry and com- 
merce is displayed in a poster which is being sent to all 
local education authorities. The poster, called ‘* Your 
Future in Industry,’’ shows how a boy leaving school at 
1§ or 16 can become a fully-qualified technologist. Also 
featured, are the full-time sandwich courses which are 
attracting today about four times the number of students 
that they did four years ago. About 3,750 young men 
and women are taking courses leading to the new Diploma 
in Technology, which is equivalent to a university honours 
degree. Colleges are now planning post-graduate studies 
leading to the new M.C.T. (Membership of the College 
of Technologists) at Ph.D. level. In a covering circular 
to local education authorities, the Minister urges them 
to do all they can to spread a knowledge of further 
education facilities amongst employers, the 
and the general public 


schools, 


EUROPEAN 
FEDERATION OF 
CORROSION 


The British Association of Corrosion 
Engineers has been elected to mem- 
bership of the European Federation 
of Corrosion. The object of the 
Federation, which is a non-profit making concern, is to 
promote European co-operation in the field of research 
on corrosion, and methods of combating it for the benefit 
of the community at large. Membership of the Federa- 
tion is restricted to non-profit making European technical 
and scientific societies whose activities are connected with 
the field of corrosion or the protection of materials. The 
Federation seeks to achieve its objects by convening joint 
European meetings for the discussion of subjects of 
general interest; by convening meetings of working 
parties for the discussion of specific problems; by the 
creation of working groups for investigating special prob- 
lems ; by the organisation of study trips; and by other 
means. The General Secretariat of the Federation is 
managed jointly by the DECHEMA in Frankfurt a.M., 
and the Societe de Chimie Industrielle in Paris. It may 
be remembered that the British Association of Corrosion 
Engineers was formed last year generally to promote the 
dissemination of technical information about corrosion 
matters ; to develop the free interchange of information 
among members ; and to promote such educational and 
other facilities as may be required for the establishment 
of corrosion engineering as a recognised profession 
Individual membership (subscription, two guineas per 
annum) is open to everyone interested and associated 
with corrosion engineering. The address of the hon 
secretary is 97, Old Brompton Road, London, S.W.7 


THE CASE FOR 
COAL 


The National Coal Board have issued 
a booklet entitled ‘‘ The Case for 
Coal,” and are sending copies to 
industrialists, architects, local authorities and hospital 
management boards. The booklet, which is designed 
to appeal to the large number of industrial and commercial 
consumers who between them use about §0 million tons of 
coal per annum, has as its theme the statement: ‘* Pro- 
gressive industry is going forward on coal,”’ and sets out 
to prove that Britain’s indigenous fuel can be the econo- 
mical answer to most industrialists’ fuel needs. Modern 
techniques have, of course, revolutionised methods of 
burning coal:—smoke can be eliminated with modern 
combustion methods, waste can be reduced to a minimum, 
and problems of handling solved. Coal can be burnt in a 
smoke control area when mechanical stokers are used ; 
and the cost of steam-raising will, it is claimed, be lower, 
in the overwhelming majority of cases, than with any 
other type of fuel. The modernised coal industry is in a 
position to ensure that the mining, preparation and 
delivery of coal is geared to meet the needs of the most 
demanding industrial consumer, and furthermore, the 
industry can also offer its customers a free advisory ser- 
vice. The booklet emphasises the fact that many great 
industries have deliberately selected coal as the fuel 
which helps to keep them progressive and prosperous, 
and they have done so in the knowledge that British coal 
is available to supply the power for industrial expansion 
for many generations to come. The booklet contains 
a page each to industrialists, to architects and consulting 
engineers, to works engineers, and to local authorities, 
reminding them of the most effective methods of using 
coal in their own particular fields ; another page explains 
how the Clean Air Act operates. The second part of the 
booklet carries a short but clear appraisal of each of the 
four types of mechanical stoker most commonly in use, 
and gives guidance as to their range and suitability. The 
chain or travelling type grates, the coking stokers, the 
underfeed stoker, and the sprinkler stoker, are all des- 
cribed and illustrated 


PRODUCTION- 
ENGINEERING 
COURSE 


A full-time post-graduate course in 
production-engineering lasting a 
year) will be held at Imperial College, 
London, starting in October next 
Successful candidates will be awarded the Diploma of 
the Imperial College. Students will be required to take 
three compulsory’ subjects—industrial engineering, 
management and industrial administration, and statistics 
and statistical methods. The course will also include 
a selection of optional subjects. Award of the D.I.C. is 
conditional on a candidate’s preparation of a dissertation 
on an industrial or technological problem. A student 
may work on this dissertation entirely in the college or 
partly with an industrial firm; arrangements for the 
latter can be made through the college. During the 
course, students visit three or four industrial firms and 
are lectured by members of these firms. Prospective 
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entrants should hold a good degree in any engineering 
or science subject, preferably with some _ industrial 
experience. Promising candidates with equivalent quali- 
fications (such as H.N.D.) would also be considered 
Several leading industrial companies have co-operated 
with Imperial College in preparing and running this 
special course, prominent among them being Production- 
Engineering Limited, one of Britain’s ** big four ’’ indus- 
trial consultants. Information concerning this course may 
be obtained from Dr. S. Eilon, Department of Mechanical 
Engineering, Imperial College, London, S.W.7 


AE! TO An important announcement was 
COLLABORATE ON made by Lord Chandos, chairman 0} 
RESEARCH WITH Associated 
REYROLLE AND 
PARSONS 


Electrical Industries 
Limited, to the Stockholders on 
April 19th, when he explained that 
general agreement has been reached 
between the company and A. Reyrolle and Co. Ltd., and 
C. A. Parsons and Co. Ltd., for a joint programme of 
research, and for the exchange of technical information 
and experience in the field of generating plant and ancillary 
equipment. This collaboration is expected to lead to 
economies both in capital and in current expenditure on 
research, and at the same time make the joint research 
more effective. In these circumstances, a financial link 
between the companies appeared desirable, although the 
three companies will continue to trade in competition 
At present, Reyrolle owns 40 per cent. of the Ordinary 
shares in Parsons, and AEI has agreed to acquire from 
Reyrolle half its shareholding amounting to 1,800,0 
Ordinary shares of {1 each, being 20 per cent. of the 
Parsons issued ordinary share capital. In return, AEI 
will issue to Reyrolle 1,525,000 Ordinary shares of {1 
each credited as fully-paid from its unissued capital 
After this transaction the issued ordinary capital of AEI 
will total £ 42,828,595, of which the shares issued to 
Reyrolle will represent just over 3} per cent. AEI will 
not receive any dividend for the year 1959 on the Parsons 
shares acquired from Reyrolle, nor will the new AEI 
shares to be issued to Reyrolle rank for dividend in respect 
of the year 1959. The issue of shares by AEI will nearly 
exhaust the amount of authorised share capital still 
unissued. The stockholders are, therefore, asked to 
approve an increase of 3,000,000 unclassified shares of 
£1 each in the AEI capital, which will thereby be increased 
to £5§1,700,00¢ 


SITE FOR A public inquiry was opened at 
SEVENTH Thornbury, Glos., on April 14th, 
NUCLEAR POWER into the Central Electricity Generat- 
STATION ing Board’s plan to build Britain’s 

seventh nuclear power station at 
Oldbury, on the River Severn, and about eight miles 
from the station now under construction at Berkeley 
Objectors to the scheme include the Severn Estuary 
Fisherman’s Association, the National Farmers’ Union, 
and the Council for the Preservation of Rural England 
Mr. S. B. R. Cooke, for the Board, said that the proposed 
site covered 175 acres of land and 350 acres of foreshore 
The Board already owned 93 acres, but the rest was 
covered by a compulsory order. For the convenience of 
the owners, this order covered 1,400 acres of foreshore 
It was a particularly advantageous site, especially with 
regard to adequate cooling-water supplies, and the 
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Board would desire to develop it as much as possible 
There would be two reactor buildings, and a turbine 
house. Dealing with the objections, Mr. Cooke said 
that local salmon fishery owners feared diversion of cur- 
rents, changes of temperature, and silting. The Board 
did not share those fears, but it had given assurances as 
to the attitude it would take in the event of the station 
causing damage to those fisheries. Mr. F. Faux, station 
planning and development engineer, C.E.G.B., said that 
three other sites, at Tidenham, Aust and Portskewett, 
had been considered. Asked whether it was proposed to 
construct further stations at any of these three sites, 
Mr. Faux said that that depended on the growth in 
electricity demand 


THE HEATING 
AND VENTILAT- 
ING RESEARCH 
ASSOCIATION 


The new laboratories and offices of 
The Heating and Ventilating Research 
Association at Bracknell, Berkshire, 
were completed during November, 
1959, and on April 6th, 1960, were 
officially opened by the Rt. Hon. Viscount Hailsham, Q.C.., 
Lord Privy Seal and Minister of Science. Three of the 
laboratory’s major projects are investigations on inter- 
mittent heating, chimney design, and the reduction of 
noise in heating and ventilating systems. In connection 
with intermittent heating, the Association have devised 
a method of control which uses the building air tempera- 
ture (as indicated by the water temperature) to control 
the time of ignition. As compared with igniting the boiler 
at a fixed time each day, the device can reduce fuel bills 
by approximately 5 per cent. Electric floor warming is 
another method of intermittent heating, the success of 
which depends chiefly on the amount of heat which can 
be stored in the building structure, and on the rate of 
heat loss. These design factors are not yet fully known, 
and a committee has been convened to study the tech- 
nical aspects of design. The committee’s report will be 
published by the Heating and Ventilating Research 
Association, probably at the end of this year. As far as 
chimney design is concerned, the advent of oil-firing, 
the increase in building height, and consciousness of 
atmospheric pollution have combined to make necessary 
a more accurate approach to chimney sizing. The 
Association has re-examined the formulae proposed for 
calculating chimney sizes, and is now preparing new 
tables which will enable the designer to select an appro- 
priate size and height for a given duty. In addition, the 
new tables will quote the exit velocity and the surface 
temperature at the top, so that the designer can see 
whether he is running any risk of condensation occurring, 
and whether the height and exit velocity together will 
disperse the gases. These tables will be applicable to 
medium-duty chimneys, such as for houses, blocks of 
flats and small factories. The problem of noise reduction 
is being approached in several ways. A panel, drawn 
from prominent firms in the fan engineering industry, 
is assisting the Association to select a suitable method of 
measuring both the total sound power and its frequency 
distribution. Secondly, the design of the ducting and 
fittings is being studied to reduce the losses, and hence 
the noise. Thirdly, the critical water speed at which 
noise in heating pipes becomes objectionable is not known; 
it is certainly higher than the speeds normally used today, 
and the research programme includes an investigation 
to establish this critical speed. 





FERRYBRIDGE 


ERRYBRIDGE ‘B” power station, which was 
officially opened by Mr. E. S. Booth, M.Eng., 


M.1.Mech.E., M.I.E.E., Member, Central Elec- 
tricity Generating Board, on Friday, April 29th, is a 


good example of a modern high temperature /high 
pressure ‘‘ reheat’ installation. The whole of the pro- 
ject has been engineered by the Central Electricity 
Generating Board, assisted by Messrs. Mott, Hay & 
Anderson as civil engineering consultants, and Messrs 
Watson & Coates as architects. The original planning, 
and responsibility for construction work on the station 
was, of course, until the end of 1957, carried out by the 
Yorkshire Division of the C.E.G.B., and since then by 
the Northern Project office of the Board. For many 
years past, Ferrybridge “‘ A”’ power station, which has 
an installed generating capacity of 170-MW, has been a 
landmark to travellers along the Great North Road 
between Doncaster and Boroughbridge. As far back as 
1918, the then Yorkshire Electric Power Company had 
selected the site as suitable for a power station, although 
construction work did not start until the end of 1924 
The first generating set in the ‘‘ A” station was com- 
missioned in January, 1927 The Yorkshire Power 
Company, however, had, as the result of successive pur- 
chases of adjoining land, acquired, by 1936, some 22c 
acres which could be used for extension purposes, and 
it is on this land that Ferrybridge ‘‘ B”’ with an installed 
generating capacity of 300-MW has been built. The site of 
the new station was originally very low-lying and liable to 
flooding, but was brought up to a higher level by utilising 
the ash from the ‘‘ A” station as a filling material 
The station site is adjacent to the main railway line 
from York to Sheffield and the Midlands, and to the River 
Aire, which at this point is navigable. The river provides 
a suitable source of circulating-water supply, although 
cooling towers have been built to supplement the cooling 
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from the natural flow of the river, at times of low-water 
availability. Reinforced-concrete construction has been 
used for the turbine-house, which is 350-ft. long, by 
121-ft. wide and 81-ft. 6-in. high. The roof is formed 
of seven bays, and spans the full width of the turbine- 
house without intermediate supports. A more con- 
ventional type of construction has been used for the 
boiler house which is 250-ft. long by 167-ft. wide and 
169-ft. high. For this purpose some 3,900 tons of steel 
have been used to provide the framework which supports 
the suspended boilers; high-tensile steel girders being 
incorporated in the roof to take the weight. The walls of 
the boiler house above the firing-floor level are of asbestos, 
while the roof is of corrugated sheeting. Reinforced- 
concrete construction has been used below firing-floor 
level, this material being chosen partly to reduce cost, 
and partly to permit easier handling of boiler components 
during the constructional period. George Wimpey & 
Co. Ltd. were responsible for the main foundations and 
superstructure, while the structural steelwork, which was 
supplied by the United Steel Structural Co. Ltd., was 
erected by Cozens and Sutcliffe Limited. The single 
reinforced-concrete chimney was built by Tileman and 
Co. Ltd. Overall, the building volume has been calcu- 
lated at 31-cu. ft./kW of plant installed, while the overall 
cost of construction is stated to be approximately {£49 
per kW of plant installed 


Coal-handling plant 

The coal-handling plant was supplied and installed 
by Mitchell Engineering Limited. The greater propor- 
tion of the coal supply for the station is transported by 
barge, although substantial quantities can also be delivered 
and taken in from both road and railway transport 
Off-loading the fuel from the 200-ton barges is by two 
12§ ton hr. cantilever unloading cranes. After grabbing 
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from the barges, the unloaders transfer the coal to a 
conveyor-belt system capable of handling 2,400 tons per 
day, and the coal can then be stocked out in the storage 
area (Capacity 220,000 tons) or can be taken directly to 
the boiler-house bunkers. Magnetic separation plant, 
to remove tramp iron, and screening and crushing plant 
are provided. Rail-borne fuel is handled by tipplers 
with a total maximum capacity of 1,600 tons per day, 
and again can be stocked out, or transferred direct to the 
boiler bunkers. An underground hopper is provided, 
which is used for reclaiming coal from stock and also for 
accepting road-borne coal which is limited to a capacity 
of about 500 tons per day. The fuel used is of somewhat 
low calorific value—about 9,700 B.Th.U.1b., compared 
with the national average value of just over 10,400 
B.Th.U. lb. As, however, the transport charges are low, 
the power station has a good figure for the cost of fuel and 
handling per unit sent out, viz. approximately 0.31§d 
per unit. The driving motors for the coal-handling plant 
were manufactured and supplied by The Electric Con- 
struction Co. Ltd., while Vulcan-Sinclair fluid couplings 
of the traction type are also provided for the following: 
wagon haulage size 14.5 couplings transmitting 68 h.p. 
at 720 r.p.m.; and size 16.25 transmitting 12 h.p. at 
the same speed; for wagon tipplers, size 23 couplings 
transmitting 60 h.p. at 720 r.p.m.; for coal-crusher 


drive, size 20 couplings transmitting 75 h.p. at 970 r.p.m. ; 
and numerous couplings for coal conveyors; some 
transmitting 2) h.p. and others 60 h.p. at 720 r.p.m. 
Fluidrive, apart from accelerating the load very smoothly, 
permits a standard squirrel-cage motor to develop a high 
torque when starting, this being particularly advantageous 
in these drives where the starting load considerably 
exceeds the running load. 


Boiler plant 

The three pulverised-fuel-fired unit boilers supplied 
by Babcock & Wilcox Limited are of the radiant-type, 
each being designed for an m.c.r. of 760,000-Ilb./hr., 
at 1,600 lb./sq. in. and 985 deg. F., with reheat to 955 
deg. F. The main burners are of the horizontal, circular- 
type, arranged in five rows of four on the furnace front 
wall, while the lighting-up and low-load burners are of the 
pressure-atomising type, utilising heavy fuel oil, and 
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incorporating the usual automatic electric spark ignition 

The coal bunker serving each boiler has a capacity of 
1,250-tons, the coal being fed by gravity to the five 
B. & W. type *‘ E.70”’ pulverising-mills (one acting as 
standby). Each mill is designed to handle 12-tons/hr., 
and is driven by an electric motor, rated at 1§0-h.p., and 
operating at §80 r.p.m. These 41§-volt induction motors 
were manufactured and supplied by The Electric Con- 
struction Co. Ltd., Wolverhampton. 

Small-bore steel tubes are used to form the walls of the 
combustion-chamber, which has a volume of 88,000 
cu. ft., and a heating surface of 13,000 sq. ft., the tubes 
being connected to a single steam drum, 49-ft. long and 
with an internal dia. of §-ft. 6-in. Steam leaving the 
drum passes to the two main banks of superheater tubes 
and a final third section which is taken into the radiant 
zone of the furnace. A separate section is provided for 
the steam returned to the boiler for reheating. The 
primary superheater is of the self-draining type, and has 
a heating surface of 20,140-sq. ft., being arranged in two 
sections, one on each side of the reheater, each section 
having two pendant and three horizontal tube-banks. 
The secondary superheater, comprising two pendant 
tube banks, has a heating surface of 16,130-sq. ft., while 
the final, radiant superheater, is of the pendant type with 
a heating surface of 4,250-sq. ft. The reheater comprises 

two pendant and three horizontal multi-loop 
tube banks with a total heating surface of 
34,530-sq. ft. Control of the superheat tem- 
perature is provided by two direct contact 
spray attemperators, while the reheat tem- 
perature is controlled by dampers, the gases 
being made to by-pass the reheat tube banks 
in varying proportions. 

A Babcock & Wilcox continuous-loop type 
economiser, arranged in three banks, and with 
a total heating surface of 28,000-sq. ft., is 
provided, while the B. & W. air-heater installed 
is of the cross-flow vertical-tube type arranged 
in two sections, each of two banks with three 
air passes, and having a total heating surface 
of 267,000-sq. ft. 


Part of the coal-handling plant, showing also the two 

barge unloaders. The complete coal-handling system 

which is capable of handling 2,400 tons/day was supplied 
by Mitchell Engineering Ltd 


An unusual feature in the boiler arrangement is that 
the front or firing face is on the side remote from the 
turbine-house, the flue-gases leaving the top of the furnace 
first being directed inwards, then downwards, to base- 
ment level, and then passing back through horizontal 
ducts to the air-heater which is located beyond the firing 
face, towards the outside wall of the station. 

Sootblowing equipment provided for each boiler 
comprises a Babcock electrically-operated sequence- 
controlled system, including rack-type long-traverse 
blowers and uni-directional-drive retractable multi- 
port single-nozzle blowers. 

Boiler mountings, valves, etc., supplied by Hopkinsons 
Limited, include torsion-bar safety-valves, safety-valve 
silencers, ‘‘ Hylif”’ safety-valves, external high- and low- 
water alarms, bi-colour water-level indicators, remote 
water-level indicators, water-level television equipment, 
pressure gauges, combined stop and non-return valves, 
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non-return valves, Hopkinson-Ferranti valves, parallel- 
slide valves, electric valve controls, automatic isolating 
valves, steam traps, etc. Dewrance & Co. Ltd. also 
supplied various valves, etc., including steam-sampling 
valves, and the valves for the sootblowing equipment 

The f.d. and i.d. fans were supplied by-Davidson & 
Co. Ltd., and are of the well-known “ Sirocco ’’-type 
The f.d. units (two per boiler) are 60}-in. dia. double- 
inlet backward aerofoil bladed fans with radial vane 
control, the drives being by 270 h.p. constant speed 
motors at 970 r.p.m. Each fan has a capacity of 127,0 
cu. ft..min. The i.d. fans (also two per boiler) are 
111}-in. dia. and of the double-inlet backward aerofoil 
bladed type with radial vane control, each with a capacity 
of 217,000 cu. ft./min. In the case of the i.d. fans the 
drive comprises two motors, one of 406 h.p. at §85 r.p.m 
and one of 770 h.p. at 73§ r.p.m. arranged at either end 
and connected to the fan through Twiflex centrifugal 
couplings. Davidson & Co. Ltd. also supplied 75-in 
dia. single-inlet backward-bladed primary air fans, each 
fan being driven by a constant-speed motor at 1,48 
r.p.m. All the fan motors were made and supplied by 
The Electric Construction Co. Ltd 

All three boilers are fitted with twin-unit combined 
mechanical electrostatic flue-gas cleaning equipment, 
each twin unit being designed to handle 338,000-cu. ft 
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min. at m.c.r. This equipment was installed by Lodge- 
Cottrell Limited, who supplied the electrofilters which are 
of the horizontal-flow, three-stage type, fitted with catch- 
pocket collectors. The mechanical collectors, of the 
cellular-type were manufactured by Davidson & Co. Ltd 
Boilers Nos. 1 and 2 each have two 120-cell S.F.-type 
collectors with two 44-in. double-inlet Davidson class 
‘** DPD” booster fans In the case of boiler No. 3 there are 
four 49-cell S.F.-type collectors with four 3§-in. single- 
inlet class ‘‘ D”’ booster fans. All the cellular-collectors 
are installed as pre-collectors to the electrofilters. The 
electrofilter units are housed in _ reinforced-concrete 
casings, and are energised by six Lodge-Cottrell rotary 
rectifier sets ; one rectifier set to each stage of each unit 
Switching is so arranged that three stages can be energised 
from two rectifiers sets if necessary. The combined 
plant is guaranteed to have a cleaning efficiency of 99 
per cent. at m.c.r., but an efficiency of 99.9 per cent (which 
is still subject to confirmation) is stated to have been 
obtained during official site tests 

The system which collects the ash and conveys it to 
the disposal area was supplied by John Tnompson Indus- 
trial Constructions Limited, and is of the high-velocity 
hydraulic type, intermittently operated, and of a capacity 
to serve all the boilers. Ash from the furnaces is collected 
in standard refractory-lined hoppers, each equipped with 
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quenching water-sprays to ensure the maximum life of 
both the refractory lining and the cast-iron hearth. The 
quencher nozzles are spraying continuously whilst the 
boiler is in operation. The hoppers are of a capacity to 
store the daily accumulation of furnace ash, which is 
extracted from the hoppers by means of a high-velocity 
jet of water from an extraction nozzle positioned in the 
extraction-chamber, and if necessary, assisted by jets at 


(Above). The forced-draught fans supplied 
by Davidson & Co. Ltd. are 604 in. diam 
127,000 cu. ft./min. capacity, units of the 
Sirocco type, with radial vane contro 


(Right). The induced-draught fans are also 
Davidson ** Sirocco ’’ units, 1114 in. diam 
and of 217,000 cu. ft./min. capacity 

the rear of each hopper. The nozzles are controlled by 
pilot valves located on the top of the extraction-chamber 
From the storage-hoppers, the ash is fed into the sluice- 
way system and is conveyed by means of high-velocity 
water jets positioned at intervals to a two-roll ash-breaker 
The fine ash is allowed to by-pass the ash-breaker through 
two open-type sluiceways liners into the ash sump; the 
larger pieces being carried into the ash-breaker which 
reduces their size to approximately 2-in. cube and in 
this state they are easily handled by the ash pumps. 
Two ash-breakers are installed, one normally working, 
the other serving as a stand-by unit. The dust collected 
in the hoppers associated with the superheaters, econo- 
misers, mechanical collectors and electrostatic precipita- 
tors, and the chimney hopper, is removed in a dry state 
by means of vacuum suction. The partial vacuum needed 
for this duty is obtained from water-ejector units, and 
discharge a water and dust mixture into the sluiceways, 


from where it is transferred to the sump. From the sump 
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the ash and dust is pumped through the disposal pipeline 
by two ash pumps working singly or in tandem. Two 
high-pressure centrifugal sluicing pumps located in the 
ash plant house provide high-pressure water for the ash 
extraction, the sluiceway nozzles and the ash-storage 
hopper quenchers. The pump water supply is from a 
subterranean suction pit which is interconnected with the 
station water system. The ash discharge pipelines, dis- 
posing of the ash and dust from the 
power station, have a maximum length 
of 7,000-ft. 
The high-pressure sluicing pumps are 
each rated at 2,100-gal./min., and are 
driven by electric motors rated at 250- 
h.p., and operating at 1,475-r.p.m., while 
the disposal plant comprises four 2,300 
gal. min. pumps, also driven by electric 
motors, but rated at 190 h.p., and operat- 
ing at 1,480 r.p.m. All the pump units 
were supplied by Gwynne Pumps Lim- 
ited and the motors by Lancashire 
Dynamo & Crypto Limited. Various 
other Lancashire Dynamo motors for 
the ashing plant comprise units of from 
10 to 3§-h.p. The necessary valves are 
of J. & R. Ritchie Limited, and Saunders 
Valve Co. Ltd. manufacture. 


Me ak 


Instrumentation and control 

The instrument panels and instrument equipment 
were provided by Bailey Meters and Controls Limited, 
each boiler turbine unit having its own indicating control 
desk, recording panel, and operator’s control desk. 
By utilising an electronic transmission system, the instru- 
ment h.p. piping is kept outside the control rcom. 
The boilers are automatically-controlled, each being 
provided with its own master-controller, initiated from 
the superheated steam outlet pressure. This final steam 
pressure is converted into a pneumatic signal, propor- 
tional to the variation in steam pressure from the standard 
setting, creating a variation in the fuel firing rate, and 
combustion air supply. Measurement of steam flow is 
used as a measure of heat input, and, consequently, of 
fuel consumed, and is obtained by means of metering 
elements installed in the superheater outlets, and which 
enable recordings of total boiler evaporation to be made. 
Combustion air flow is measured at the inlet of each 
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forced-draught fan, and the total air flow is recorded in 
the same meter as the totalised steam flow, so that the 
total steam flow and total air flow pointers will remain 
coincident, throughout full range of boiler evaporation, 
when operating at optimum conditions. Any deviation 
between these pointers will create an air signal, to modify 


the signal from the master controller, and ensure that 
any readjustment necessary to rate of air input to the 
boiler be achieved, by modifying the forced draught fan 
vane position. The master signal is taken to the pulver- 
ised mill ratio controller, the purpose of which is to 
provide means of relating an air signal to the number of 
mills in service. 

The temperature of the coal/air mixture is regulated 


by adjustment of the hot air and tempering air supply 
dampers, these being interconnected so that the opening 
of one causes the closing of the other. 
controller regulates the positioning of the dampers, to 
ensure a constant temperature of the mixture at each 


The temperature 


mill outlet. The furnace pressure is maintained stable 
by a furnace draught controller, which incorporates a 
sensitive diaphragm mechanism, connected to the boiler 
furnace. With every change in boiler load, the output 
of the induced-draught fan is modified by the signal 
transmitted from this furnace draught controller. 

A three-element system of feedwater control is utilised, 
which incorporates measurement of feedwater flows to 
the boiler, and steam output. These two meter readings 
are balanced against each other by means of a differential 
linkage, and when the rate of feedwater flow input drops 
below or rises above the rate of steam output, an air 
signal will be made to open or close the feedwater regu- 
lating valves. The third element of this control is the 
drum water level indicator controller, which transmits a 
signal, modifying the combined impulse of steam flow 
water flow balance 

The high-pressure steam temperature control of the 
right-hand and left-hand boiler outlets is controlled by 
varying the flow of water to the spray-type attemperators, 
in response to the steam temperature measured at the 
corresponding outlet, and also to the boiler load. The 
reheated steam temperature control is effected by varying 
the division of the combustion gases between the reheater 
gas-passes and the superheater gas-passes. This gas 
flow distribution is varied in response to a measurement 
of difference in temperature between superheated steam 
and reheated steam. Since, in the normal load range, 
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superheated steam temperature is held constant by spray 
attemperators, this method of control is designed to 
give constant reheated steam temperatures 


Turbo-alternators 
The generating plant comprises three 100-MW turbo- 
alternator sets supplied and installed by C. A. 
Parsons & Co. Ltd. The initial steam condi- 
tions for each machine are 1,500-lb./sq. in. and 
975 deg. F., with reheating between the h.p. 
turbine and the i.p. turbine to 950 deg. F. 
Reaction blading is used throughout, except 
at the initial stage of the h.p. turbine where a 
two-row impulse wheel is used. Each machine 
has three sets of low-pressure blading, this 
being achieved by incorporating low-pressure 
blading on an extension of the i.p. turbine. About 
25 per cent. of power is produced in the high- 


Plant control room. Each boiler/turbine unit has its own 
indicating control desk, recording panel, and operator's 
control desk 


pressure section, 50 per cent. in the combined inter- 
mediate- and low-pressure section and the remaining 
25 per cent. in the double-flow low-pressure cylinder. 
In the construction of the turbines, a double-casing 
construction is used for the h.p. section, while a fabricated 
double-shell construction is used for the l.p. section which 
carries the more heavily-loaded bearings, and must be 
extremely rigid to ensure good alignment. 

Control of the turbine is exercised through oil-operated 
servo mechanisms which open or close the steam valves 
Some complication is, perhaps, introduced by the reheat 
cycle. In the conventional machine, a “‘ trip out ”’ results 
in immediate closure of the turbine stop-valve, and the 
machine does not, therefore, seriously overspeed ; unless 
precautions were taken in a reheat machine, emergency 
closure of the main stop-valve would still leave a con- 
siderable quantity of steam in the reheat pipes, and this 
would be free to expand through the later stages of the 
turbine and run it up to overspeed. Intercepting valves 
are therefore provided which prevent reheat steam enter- 
ing the machine and, as a further precaution, unloading 
valves are provided in the reheater pipework to release 
the occluded steam to atmosphere. The oil to operate 
the relay valves and main stop-valve is pumped by gear- 
type oil pumps driven off the turbine shaft. There are 
three of these pumps: a power oil pump, which dis- 
charges at 100-lb./sq. in. and provides the power for 
lifting the steam valves in the main and intercept valve 
chests ; a pilot and seal oil pump, discharging at 70-lb. 
sq. in., which provides pressure for the oil relays and for 
sealing the alternator shaft to prevent the escape of 
hydrogen; and a lubrication pump discharging at 
20-lb. sq. in. to provide oil to the bearings of the machine 
Separate motor-driven oil pumps are used when the 
machine is being started or stopped, and also act as 
standby should low-pressure conditions develop on the 
machine oil pumps. They cut out or come into operation 
automatically. Arrangements are made to extract steam 
from the turbines at six tap-off points to heat the feed- 
water to a temperature of 435 deg. F., while the exhaust 
steam from each machine is dealt with by a single con- 
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denser having a cooling surface of 75,000-sq. ft., and 
ising cooling-water at the rate of 64,000-gal./min. 

The alternators are of the standard hydrogen-cooled 
iesign each having a rating of 100-MW, operating at 
13.8-kV, 50 c’s, and running at 3,000 r._p.m. Machines 
Nos. 1 and 2 have a p.f. of 0.8 when operating with a 
hydrogen pressure of 7.5-lb.'sq.in. above atmospheric, 
whilst that for No. 3 machine is 0.9 when operating 
with a hydrogen pressure of 10-lb./sq. in. Each stator 
is of two-part construction to facilitate both transport 
and lifting problems. These comprise an outer casing 
which houses the four hydrogen-coolers, these being 
mounted horizontally in the upper-half of the casing, 
ind an inner frame supporting the core and winding 
Direct current for excitation purposes is provided by a 
main and pilot exciter unit driven from the generator 
rotor through reduction gearing at 1,000 r.p.m. Ventila- 
tion of the exciters is by means of filtered air, circulated 
through the windings by a fan mounted on the high-speed 
pinion shaft of the gearing. 


(Right) Two of the three 

C a 100-MW 

turbo-alternator sets. Steam 

reheated before entering 
the 1.p. section 


Parsons 


(Below, right). Two 100 per 
cent. duty booster pumps 
supplied by the Harland 
Engineering Co. Ltd., pass 
the water to the feed heaters 


(Below) The © A. Parsons 

h.p. feed heaters raise the 

temperature of the water to 
435 deg. F 
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To keep the alternator voltage constant, each unit is 
provided with voltage regulators of the normally inactive 
type which are capable of holding the terminal voltage to 
within 1 per cent. of the controlled value over the 
whole range of generator output. Nos. 1 and 2 alterna- 
tors are directly connected via 120 MVA generator 
transformers with a voltage ratio of 13.8/132-kV, to the 
132-kV switchgear in the power station sub-station. 
No. 3 alternator, however, is directly connected through a 
120 MVA, 13.8/275-kV generator transformer to an 
overhead line which connects it to the Supergrid switch- 
ing station at Monk Fryston some two miles distant. 
The machine is connected to the system and synchronised 
by the station staff through remote control. 


Feedwater system 

Water is extracted from the condensers by 100 per 
cent. duty extraction pumps each capable of dealing with 
680,000 Ib. of water per hour. To remove all air from 
the system, three 50 per cent. duty Le Blanc rotary air- 
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pumps are provided, and for quick-starting, a separate 
exhauster is used. All these are motor-driven. After 
leaving the extraction pumps, the water passes through 
the two C. A. Parsons & Co. Ltd., low-pressure feed 
heaters, where it accepts heat from the low-pressure 
steam bled from the turbine, and then to a combined 
de-aerator and feedheater which removes any gases 
dissolved in the water. 


The de-aerator plant for each set was supplied by 
Worthington-Simpson Limited, and is of the direct- 
contact, full-flow, atomising water spray type, and 
designed to raise the temperature of 625,000 lb./hr. of 
condensate from 205 deg. to 260 deg. F. when supplied 
with heating steam at a pressure of 35.4 lb./sq. in. and at 
a total heat of 1,250 B.Th.U./lb. In addition, 116,500 
Ib./hr. of drain water at 260 deg. F. and approximately 
9,200 |b./hr. of flashed steam at a pressure of 35.4 Ib./sq. 
in. dry and saturated, enters the de-aerator from the 
h.p. heater drains. Under these conditions, approxi- 
mately 25,600 lb./hr. of heating steam is bled from the 
turbine. The total quantity of feedwater leaving the 
de-aerator is of the order of 780,000 Ib./hr. at a tempera- 
ture of 260 deg. F. The oxygen content of the condensate 
leaving the de-aerator does not exceed 0.01 c.c./litre at 
all loads. The de-aerator itself is mounted with a storage- 
tank of 12,000 gal. capacity. Other items comprising the 
de-aerating plant include:—de-aerator pre-heater of 
1,100-sq. ft. surface, vent condenser of 120-sq. ft. surface, 
interconnecting piping and valves with ‘‘ Mobrey” 
controls and alarm panel, float-operated condensate 
regulator valve, de-aerator feed control valve, emergency 
de-aerator by-pass valve to booster pump, and quick 
acting non-return valve on bled steam inlet. 

Two 100 per cent. duty booster feed pumps, manu- 
factured and supplied by The Harland Engineering Co. 
Ltd., take the water from the de-aerator and pass it on 
through the three high-pressure feed heaters which heat 
it to a temperature of 435 deg. F. It finally enters the 
two 100 per cent. duty main feed pumps which were also 
supplied by The Harland Engineering Co. Ltd., and which 
increase the water pressure to a point where it can flow 
into the boiler economisers. Thus there are six groups 
of Harland compensated boiler feed pump sets, with 
Spiroglide multistage booster pumps and totally-enclosed, 
water-cooled, Harland A.V. motors. Each main feed 
pump is designed for a duty of 850,000 Ib./hr., at a 
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pressure of 1,950 lb./sq. in. and a temperature of 435 
deg. F. The pumps are driven by Harland 2,650 h.p., 
6600e-volt motors at 2,970 r.p.m. The booster pumps 
have a capacity of 850,000 lIb./hr., at a pressure of 530 
Ib./sq. in., with water at 260 deg. F.; they are driven 
by 800 h.p., 6,600-volt motors operating at 1,470 r.p.m. 
For the maintenance of high vacuum conditions in 
condensers, it is essential that the condenser tubes be 
(Left). The main boiler feed pumps are of 850,000 /b. /hr. 


capacity, at 1,950 /b./sq. in. and 435 deg. F., were supplied 
by the Harland Engineering Co. Ltd 


(Below). ‘* Trislot'’ high-torque low-current, squirrel- 

cage motors of 900 h.p. at 490 r.p.m., and supplied by 

Laurence, Scott & Electromotors Ltd., drive the circulating- 
water pumps 


kept free from bacterial slime growths. For this purpose, 
fully-automatic chlorination equipment which gives 
intermittent treatment to each half condenser in turn, has 
been supplied by Wallace & Tiernan Limited. The 
equipment comprises two master chlorinators which 
may be used separately or in tandem, each chlorinator 
being capable of handling 6,000 Ib. day of chlorine. 
Chlorine solution is distributed through the station by 
means of a bus-main with branches off to each individual 
point, automatic valves in each branch line being operated 
from a central programme control panel so that the cooling 
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water to each half condenser is treated in turn for a period 
of time, and at a frequency, predetermined and set on the 
control panel. The safety design of the chlorinators 
ensures that chlorine gas can only flow at pressures 
below atmospheric, thus obviating leakage, whilst 
monitoring devices shut the plant down automatically 
in the event of failure of gas or water supplies, or 
over pressure conditions in the solution distribution 
system. 


Feedwater treatment 

Feedwater treatment is by the H.I. 
Na Blend or ‘‘ Split Stream ”’ process, 
the fully-automatic ion exchange plant 
being supplied and installed by The 
Permutit Co. Ltd. The plant produces 
over 8,000 gal.hr. of treated water, 
and comprises two hydrogen ion 
exchange units, two sodium ion ex- 
change units, a de-gasser, regeneration 
equipment, circulating pumps and auto- 
matic control apparatus. Raw water 
is drawn from the town main supply, 
and is subjected to separate parallel 
cation exchange processes; from an 


The station main electrical control room is 
located in the administration block 


inlet valve, the flow of water is divided into two streams, 
one stream passes through the hydrogen ion exchange 
units and the other through the sodium ion exchange units. 
In the former, the dissolved mineral salts are converted to 
their corresponding acids, in the latter, scale-forming cal- 
cium and magnesium salts are converted to corresponding 
sodium salts which are non-scale forming. The effluents 
from both processes are then blended as they flow through 
an adjustable mixing valve—the blend being so adjusted 
that the acidity resulting from the H.I. exchange process is 
exactly neutralised by the alkalinity resulting from the 
Na ion exchange process. Dissolved carbon dioxide, 
which is a by-product from the H.I. exchange process, 
is removed subsequently by de-gassing, and treatment is 
completed by dosing the de-gassed water with caustic 
soda solution for the purpose of maintaining the correct 
pH value. Thus, the treated water has a controlled 
alkalinity and low dissolved solids content, conditions 
which counteract corrosion in the boiler internals and feed- 
lines, and reduce the frequency of blow-down. Sulphuric 
acid and salt are used for regenerating the hydrogen ion 
and sodium ion exchange units respectively, and these 
chemicals are held in bulk storage tanks adjacent to the 
treatment plant. Regeneration is arranged so that one 
only of each pair of units is take&iPut of service at a time 
when they are backwashed, regenerated with either 
acid or salt solution, rinsed and returned to service ; 
the entire sequence of operations being automatically 
controlled. 


Circulating-water 

The circulating-water supply is drawn from the River 
Aire, the flow of which is, however, insufficient to give 
the full quantity of water required at all times of the year, 
without undue temperature rise. Supplementary cooling 
has, therefore, been provided by three 3?-million gal. /hr. 
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cooling towers of reinforced-concrete construction, and 
built by The Davenport Engineering Co. Ltd. These are 
arranged between the circulating-water inlet and outlets 
in such a way that the water returned to the tower may 
pass either to the pump side of the circulating-water 
screens or to the outfall. The diameter of each tower 
at the base is 205-ft. and the height above pond sill 305-ft. 
The ponds beneath the towers are not intended for stor- 
age, as the circuit is such that there is a free flow back 


to the river. The total weight of each tower is well over 
g,000 tons. The incoming water from the river is filtered 
for large trash by a bar screen of 3-in. mesh; and for 
smaller trash, by three balanced reel screens, each capable 
of dealing with 7,000,000 gal./hr. of water. These 
latter screens were specially built to the design of the 
Northern Project Group of the Generating Board, and 
because of their balanced system, can operate with very 
fine clearances thus holding back solids which would 
otherwise bypass the screens themselves. The cleanliness 
of the water thus obtained is instrumental in reducing 
the frequency of tube cleaning. Normally, each generat- 
ing unit is operated (when necessary) in conjunction with 
its own cooling-tower, and for pumping the water into 
the tower three tower pumps, each driven by a 1,300 h.p. 
motor and capable of handling 64,000 gal./min. of water, 
are installed. These pumps are additional to the pumps 
which circulate the water through the condenser which 
comprise three 900-h.p. motor-driven units, each again 
with a capability of 64,000 gal./min. Al] the above 
mentioned motors, those of 1,300 h.p. operating at 
428 r.p.m. and those of 900 h.p., at 490 r.p.m., were made 
and supplied by Laurence, Scott & Electromotors 
Limited. These motors are of that firm’s ‘“ Trislot ” 
(high-torque low-current) squirrel-cage type, and are 
provided with weatherproof enclosure with air/water 
heat-exchanger. 


Insulation 

The heat insulation of the boilers, the steam piping, 
ducting, etc., was carried out by Versil Limited, Liver- 
sedge, Yorks. The boiler insulation comprises Versil 
glass fibre mattresses with sealing compound, and further 
enclosed in 18-gauge galvanised steel sheeting. For the 
integral piping and draught plant, the insulation comprises 
Versil glass fibre-mattresses enclosed in wire netting and 
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supercoated with armouring cement. For the insulation 
of the external ducting, Versil glass fibre mattresses 
totally enclosed in 18-gauge ‘“‘ Alocromed ”’ aluminium 
sheeting is used 


Pipework 

The high-pressure and low-pressure steam piping, 
reheat steam piping and feed piping for the three boilers 
was supplied and erected by Stewarts and Lloyds Limited 
The Lp. piping is 1o}-in. o.d., and designed for steam 
conditions of 1,600 Ib. sq. in. and 985 deg. F. All joints 
are of S. & L. standard butt-weld pattern with forged 
and machined ends complete with internal backing rings 
In order to accommodate the pipe movements, constant- 
load type supports are used. The re-heat steam piping 
from the turbines back to the boiler is designed for con- 
ditions of 461 Ib./sq. in. and 683 deg. F., and comprises 
hot-finished seamless steel tube of 16-in. o.d. The re- 
heat steam piping leading back to the turbines is for 
design conditions of 455§-lb./sq. in. and 955 deg. F 
being also of 16-in. 0.d. A 16-in. o.d. header is connected 
to the re-heat boiler header by four 12}-in. o.d. pipes 
each 22-ft. long. All joints on the re-heat piping, except 
where flanged at terminal points, are of S. & L. standard 
butt-weld pattern, with forged ends and internal backing 
rings 

The feed piping supplied by Stewarts and Lloyds 
comprises both high-pressure and intermediate pressure 
sections. For the i.p. stage (design conditions 650-lb./sq 
in. and 435 deg. F.) the piping is 9}-in. o.d., with inter- 
mediate joints of the S. & L. standard Dawson joint 
pattern without flanges, and the terminating points at 
the pumps, valves and heaters of the bolted flanged 
type. For the h.p. stages (design conditions 2,400-lb./sq 
in. and 435 deg. F.) the piping is 11j-in. o.d., with joints 
of S. & L. standard butt-weld pattern having forged and 
machined ends with internal backing rings 


Auxiliary supplies 

The station and unit auxiliaries are supplied at 6,60c 
and 415 volts. All the large motors, viz., those driving 
the induced- and forced-draught fans, the p.f. mills, 
the feed-pumps and the circulating-water pumps, are 
supplied at the higher voltages. As the generating sets 
are designed for unit operation, each one has a unit 
transformer of 10 MVA which is solidly connected to the 
tail-ends of the alternator, and which provides, while the 
set is running, sufficient power to operate all the associated 
auxiliary motors. In addition, two 10 MVA, 132/6.6-kV 
station transformers are installed which can provide 
power to the auxiliary plant when the machines are being 
started. For l.v. supplies, transformers step down the 
6.6-kV system to 41§ volts, and this system connects the 
several 41§-volt boards throughout the station. Outside, 
to the west of the power station, is the outdoor switching 
station which accommodates thirteen 3,500-MVA oil 
circuit-breakers 


Control rooms 

Each boiler and turbo-alternator is operated from its 
own unit control room located at operating-floor level 
between the turbine and boiler. Here, all indications of 
steam temperature pressure and flow, draught gauges, 
turbine expansions, shaft eccentricity and so on are 
available, and any faults on the operational system are 
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brought up by annunciator indications and alarms. The 
station as a whole is operated from the main electrical 
control room, located in the administration block, but 
having windows which look into both the turbine hall 
and to the exterior. Switching, synchronising and loading 
of the generators and control of the switching stations 
are carried out by the control engineers in this room. 

It is of interest to note that Ferrybridge ‘‘ B”’ was the 
first “‘ re-heat’”’ station with 100-MW sets, to be com- 
missioned in this country. The latest available operating 
figures for a complete year (with two sets working) show 
the total plant running hours as 5,451, maximum output 
capacity 188-MW, units sent out 628.03 million, and 
thermal efficiency 32.10 per cent. Coal consumption 
was 1.06 lb. per kW sent out, the average calorific value 
of the fuel being 10,042 B.Th.U./Ib. As, however, the 
transport charges are low, the station has a good figure 
for the cost of fuel and handling per unit sent out, viz 
9.315d 





rhe increasing use of Kanigen—the new chemical nickel 
phosphorus plating process operated in the U.K. by Albright 
& Wilson (Mfg.) Limited, is reflected in a recent agreement 
between General American Transportation Corporation of 
Chicago, from whom Albright & Wilson derive their British 
Commonwealth licences, and the Union Carbide Nuclear 
Company. In the U.K., Kanigen has been used extensively 
by the nuclear energy and aircraft engineering industries 
since its introduction by Albright & Wilson, wherever a 
versatile, hard and corrosion-resisting nickel phosphorus alloy 
has been needed. The wide range of components that have 
been plated in recent months in the U.K. includes chemical 
valves, heat-exchanger tubes, laundry equipment, and pumping 
equipment designed to handle corrosive liquids Some 
months ago, Albright & Wilson (Mfg.) made extensive altera- 
tions to their Oldbury, Birmingham, plating plant to cope 
with a greater and more varied range of requirements. It is 
anticipated that the growing demand will need still further 
extensions to existing capacity in the near future. A major 
point that has gained ready acceptance of the process has 
been the fact that because of the improved corrosion resistance 
imparted by Kanigen, low-cost base material can be used in 
place of more expensive corrosion-resistant metals for many 
applications. Additionally, many items can be plated in 
conditions where electrolytic methods would prove to be 
impracticable 

. . 7 


[he first series of experiments with the fast-breeder reactor 
at Dounreay (Caithness) have just been completed. The 
reactor is now to be “‘ shut down”’ for about three months, 
while changes are made in the “ core’ of the reactor so that 
a wider variety of types of fuel can be tested. As an experi 
mental tool, the Dounreay reactor has been designed so that 
minor and major components may be easily replaced when 
different designs have to be tested. The reactor started opera- 
tion at low power on November 14th, 1959. Since then, an 
intensive programme of physics and engineering research has 
been carried out, designed to provide information for the 
operation of this experimental reactor at higher power levels, 
and to help in the design of a fast breeder reactor prototype 


* 7 * 


Associated Electrical Industries Ltd., has received an 
order from the Municipality of Singapore for a 25-MW 
turbine-generator set for Pasir Panjang power station. The 
order—valued at over {£400,000—includes condensing plant 
and turbine supervisory gear The new machine will be 
the seventh 25-MW set supplied by AEI for Pasir Panjang 
since 1947. Like the earlier sets, the new machine will consist 
of a two-cylinder turbine driving an air-cooled a.c. generator 
at 3,000 r.p.m. The initial steam conditions at the turbine 
stop valve will be the same, viz: 600 Ib. sq. in. 800 deg. F, 
and four-stage feedwater heating will give a final feed temper 
ature of 340 deg. F 





The Water Separator of the 
Sulzer Monotube Steam Generator 


Recent developments in steam generation, particularly the trend towards increasingly high 
steam pressures, have emphasised the problem of whether the water separator of the Sulzer 
Monotube steam generator retains its full efficacy even at very high subcritical pressures 
As this separator has always been an essential part of the Monotube system, Sulzer Brothers 
have lately carried out investigations into the mathematical and practical aspects of its 
design, its capacity for eliminating solids and its general effect on the operation of the boiler 


rWNHE first Monotube steam generator to be constructed 
| by Sulzer Brothers, and which was erected in 

their research department in 1929, was not pro- 
vided with a water separator. In view of the fact that the 
extent of feed-water treatment technique then available 
for drum-type boilers was very limited, considerable 
operational difficulties were experienced—heavy deposits 
of salts occurring in the last part of the evaporating 
section. Although it was possible even at that time to 
obtain relatively pure feedwater by distillation, the meth- 
ods of analysis were either inaccurate, or of lengthy 
duration as compared with present-day standards. A 
solution was, therefore, sought which would not be 
prejudiced by shortcomings of the methods of water 
treatment or analysis, and this was found in the use 

f the Sulzer water separator. The second Monotube 
steam generator, erected in 1931 in an industrial plant in 
Winterthur, was, however, fitted with this auxiliary 
As had been foreseen, this new separator—combined 
with Sulzer feedwater control, which keeps the moisture 
content at the separator inlet at a desired level—enabled 
excessive salt deposits and resultant tube failures in the 
danger zone to be prevented, and much of the salt content 
of the high-pressure circuit to be rapidly eliminated 
The original method of operation with a flooded separator 
—which was found preferable for control reasons not 
to blow-down all the water retained by the separator— 
vas abandoned as the feed control system was perfected, 
and the separator was operated with dry steam at the 
exit. The Monotube system and its separator in particu- 
lar, thus took on their present basic forms. The separator 
is fitted at the end of the evaporating zone, its purpose 
being to separate off the residual water content of the 
steam, which is kept at a low and constant level by the 
feed control system, and thus to remove it from the boiler, 
as shown diagrammatically in Fig. 1. The effect of this 
is twofold; on the one hand the removal of moisture 
from the steam also eliminates the salt content which 
the moisture contains; on the other—since practically 
dry saturated steam leaves the separator—the saturated 
steam point in the boiler system is fixed, with the result 
that a typical control feature of the Monotube steam 
generator, viz., complete separation of the evaporator 
and superheater, is achieved. 

A recent detailed theoretical study of this problem, 
backed by extensive tests on model separators and in 
the experimental boiler in the Sulzer thermal laboratory, 
have helped to clarify the problem and have revealed 
several new facts. The structure of the steam-water 
mixture at the evaporator outlet, upon which water 


separation depends, is the result of heating; the indi- 
vidual moisture droplets become very fime as they 
impinge and burst on the slightly superheated tube-wall. 
Because of the continuing evaporation, the salt content 
of the smaller droplets will also, on the average, be higher 
than that of the larger ones. Moreover, the steam will 
already carry crystallised salts in very fine form. Such a 
droplet mixture is not very suitable for separation, 
because of its fineness and differences in concentration, 
and it must, therefore, be modified before entering the 
separator. The desired change takes place in the un- 
heated tube system upstream of the separator. Here, 
the droplets are precipitated by turbulence on the tube- 
wall, where they form a film of water moving very slowly 
compared with the steam. This film is halted from time 
to time, trickles onward and is again broken up and en- 
trained in droplets. This repeated mixing and reforming 
of the droplets without heating—and, under normal 
operating conditions, without the limits of solubility being 
exceeded, dissolves the crystallised salts and reduces all 
droplets, whatever their size, to the same salt concentra- 
tion. 





es 
Fig. |. Basic arrangement of the Sulzer Monotube steam generator 
with water-separator entered above the curve of state of the working 
medium in the temperature-entropy diagram. (a) Feedwater 
control. (b) Separator. (c) Economiser. (d) Evaporator (e) 
Superheater. (f) Blowdown 


If certain simplifying assumptions are made, the 
structure of this droplet mixture as reconstituted before 
entry to the separator can be determined with the aid 
of the atomisation theory(*) which is based on two 
hypotheses, viz., that in the formation of a droplet mixture 
the dimensions of the largest droplet are determined by a 
stability law, and that all other smaller droplets are formed 
in accordance with statistical laws. The maximum drop- 
let diameter of a water-drop dispersion in steam, deter- 
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mined on the basis of an experimentally confirmed 
stability condition in the range of Re 20 to 27,000 and 
plotted as a function of the relative velocity of the water 
film on the tube-wall to the steam flow, with the boiling 
temperature as parameter, is shown graphically in Fig. 2, 
while Fig. 3 represents the determined frequency and 
summation curves, again experimentally verified in the 
range of Reynolds numbers mentioned above, supplying 
information on the structure of the droplet mixture. 
2.0 





Re > 27000 





Re < 27000 
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2 4 10 20 40 100 200 
Fig. 2 Graph showing dependence of the size of the largest droplet 
formed in a steam-water mixture upon the velocity of the water 
film on the tube-wall relative to the steam flow, and upon temperature 
(after H. A. Troesch). Experimentally verified in the range Re 
Cr Imax 
y H,O 
Cr Relative velocity of the water film on tube wall to the 
steam flow 


20 27,000 


Diameter of largest droplet 
Kinematic viscosity of water 
Temperature of steam-water mixture 


These curves show that the droplet size can be fairly 
accurately controlled, in principle, by a suitable choice 
of velocity in the tube system leading to the separator, 
and that, although most of the droplets in the mixture 
are very small, these smaller droplets are of no basic 
importance 

If the water separator is not designed as a settling 
chamber—in which separation would take place under 
the influence of gravity(')—but as a centrifugal separator, 
about 9§ to 99 per cent. of the moisture contained in the 
steam at entry to the separator can still be removed 
even at the highest subcritical pressures, provided that 
the velocity and the form of the flow in the separator 
are suitably chosen. The separating efficiency and the 
economy of separation, of course, depend on the equip- 
ment used, and a decision has to be made in each case as 
to how far it is desirable to go. It is obvious that the 
substances dissolved or suspended in the water are 
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eliminated with it. In normal operation these are caustic 
soda, silica and neutral sodium salts in solution together 
with iron and copper compounds ; in the event of operat- 
ing troubles, hardening constituents may also be present, 





x 
Characteristic curves of a droplet mixture (after H. A 
Troesch) 

Frequency curve of droplet number 
Weight frequency curve 
Summation curve of droplet number 
Weight summation curve 
Relative droplet size (droplet diameter 
diameter 
Number of droplets of sizes between O and x 
Total number of droplets 
Weight of droplets of sizes between O and x 
Total weight of all droplets 


Fig. 3 


maximum droplet 


generally in suspended form. As a result of the intense 
evaporation, all these dissolved or suspended substances 
are found in the water separated off, except when they 
have been deposited previously on the evaporating tubes 
or have passed through the separator either in vaporised 
form or in gaseous solution in the steam. Just how far 
this holds good even at the highest sub-critical pressures 


Fig. 4. Water- 
separator for 
the Monotube 
steam generator 
in an industrial 
power _ station, 
rated at 88,000- 
lb. /hr. at 1,835- 
Ib./sq. in 








will be shown by the operational and experimental results 
quoted later. 

If the water separator is to fulfil its task efficiently, 
it must always be possible to dispose of the water rapidly 
and completely. It is, therefore, provided with an auto- 
matic blow-down valve which keeps the water at the 
desired level irrespective of the amount of water removed. 
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The efficient operation of this valve largely determines 
whether the separator can perform its control and safety 
functions, which will be discussed in further detail 
later in these notes. 

Illustrations showing the general shape and size of 
the water separator and of the unheated tube system 
upstream of it, which also takes the multiple thermostat 
belonging to the feed control system, are reproduced in 
Figs. 4 and 5, while Fig. 6 shows the arrangement of the 
water separator and the blow-down apparatus on a large 
boiler. 


Operational and experimental results 

Earlier development work on the water separator was, 
as already mentioned, recently supplemented in the Sulzer 
thermal laboratory by thorough investigation of its action 
and efficacy. Tests with models conducted with the aim 
of clarifying flow conditions showed how far separator 
efficiency depends on geometrical shape, and furnished 
valuable design data. Special control tests showed that 
with the correct design of the separator and with suitable 
measuring and control equipment, the water-level control 
system is equal to all demands. 

The recent tests were carried out on a water separator 
fitted in an experimental Monotube steam generator for 
super-critical pressure. The pressure range of 140 to 
220 kg.'sq. cm. (2,000 to 3,130 lb./sq. in.) investigated, 
follows on the range of lower pressures from 90 to 
140 kg.’sq. cm. (1,300-2,000 Ib./sq. in.) studied in 
earlier tests. The salt content of the feedwater was 
selected so that it was of the general order of magnitude 
obtaining in modern high-pressure boilers with once- 
through forced-circulation, while it also enabled sufficient 


accuracy to be attained with modern measuring methods. 
The salt components used were those which still appear 
in measurable quantities in normal operation with the 
water treatment methods today commonly used for this 
range of pressures, such as demineralisation by ion 
exchange or distillation with vapour washing, viz., silica 
and caustic soda. The silica was added either as sodium 
silicate, or as free silicic acid produced by passing a 
sodium silicate solution over an acid-regenerated cation 
exchanger ; it was used either alone or in combination 
with caustic soda solution. By varying the amount of 
caustic soda, it was possible to control the pH-value of 
the feedwater and thus to check the dependence of silica 
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enrichment in particular on the OH-ion concentration. 

Some of the test results are shown graphically in 
Figs. 7, 8 and 9. Figs. 7 and 8 give the curves for the 
concentration ratio k C4/Cs,; Measured at the various 
pressures, where c, is the concentration in the water 
separated off and cs that in the feedwater, as a function 
of the volume of water separated off, and for the two 
components sodium and silica. It will be noticed that 








Fig. 6 (above). Arrangement of the water-separator on a 
Monotube steam generator with a rating of 275,000 Ib. /hr., 
and at 1,420-Ib./sq. in., (left to right) automatic oil- 
controlled blow-down valve with manual shut-off; water 
separator with water-level measuring instrument; 
multi-thermostat of feed control system 


Fig. S (left) Water-sebarator for a Monotube steam 
generator rated at 408,000-/b. /hr. and 2,390-Ib./sq. in., 
and installed in an electric power-generating station 


because of the low vapour pressure of the sodium, its 
concentration ratio over the whole measured range of 
steam wetness is very near the maximum value for com- 
pletely salt-free steam, and is independent of pressure 
almost up to the critical point. The concentration ratio 
of silica, however, decreases steadily and noticeably 
with increasing pressure Owing to its relatively high and 
markedly pressure-dependent solubility in steam, which 
has been confirmed in many tests (* + 5). Nevertheless, 
some enrichment is still in evidence even at the highest 
subcritical pressures. The concentration ratios calculated 
from the electrical conductivity of the water separated 
off, and the feedwater, agree with those of the sodium, as 





Fig. 7. Measured curve of concentration ratio k of the sodium 
contained in the water separated off, to that in the feedwater as a 
function of the volume £ of water separated off 
kmez Maximum possible concentration ratio for completely 
salt-free steam 
SiO,-content of feedwater 0.15 p.p.m. pH-value of feedwater 
8.6-8.8 


shown in Fig. 9 for two different working pressures 
This agreement was to be expected, since the feedwater 
was thoroughly de-aerated and all ionogenically dissolved 


substances were removed in a mixed-bed ion exchanger 
prior to each passage through the boiler, and before 
the desired salt mixture was added in the form of a 


Fig. 8 also makes possible an 
approximate estimate of the maximum wetness of thc 
steam passing the separator 


concentrated solution. 


If the effective concentra 


Fig. 8. Measured curve of concentration ratio k of the silico 
contained in the water separated off to that in the feedwater as 
function of the volume £ of water separated off 
Maximum possible concentration ratio for complete! 
salt-free steam 
k Calculated from sodium content 
Calculated from electrical conductivity 
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tion ratio of sodium (disregarding its solubility in steam 
is compared with the theoretical ratio, a mean difference 
of 0.§ to 2 per cent. is found at pressures below 22 
kg./sq. cm. (3,130 lb./sq. in.) in the range of inlet steam 
wetness under consideration. This would correspond t 
the maximum steam wetness at the separator outlet 
Compared with earlier tests in the Sulzer laboratories 
on a separator of older design, and with measurements on 
various Monotube boiler plants, the curve of the concentra 
tion ratios follows a somewhat different course. While 
the curves in the old diagrams showed a relatively pro 
nounced maximum in the range of § to IO per cent 
depending on pressure, and then fell steeply with decreas 
ing steam wetness, the values obtained with the separator 
of the new design show a marked rising trend with 
decreasing steam wetness even below 3 per cent. This 
difference is probably due not only to design improve 
ments, but also to the more favourable flow conditions 
resulting from the small dimensions of the new experi 
mental separator, a feature which cannot be reproduced 


é 1§ 
Fig. 9. Comparison of concentration ratio k calculated from the 
sodium content with that calculated from the electrical conductivity 


in all respects in the full-scale unit. No definite depend 
ence of the concentration ratio on the salt content of the 
feed water, or of the concentration ratio of silica on the 
pH-value, was observed in the range within which these 
can be varied without detriment to boiler operation. 

In contrast to the values determined under laboratory 
conditions, Fig. 10 shows those calculated from norma! 
measurements in a number of Monotube steam generators, 
some of which have been in operation for a considerab! 
time. The curve of the concentration ratio is here a 
mean value plotted as a function of the working pressur« 
of the water separator, since the volume of water removed 
generally fluctuates during operation (normally between 
1 and § per cent. of the feedwater volume). These 
measurements once more indicate that salt enrichment is 
possible in the water separated off even up to the critical 
pressure. 

The main features of this graph are the considerable 
scatter of the results, and the fact that the silica concentra 
tion ratio is, on the average, above that of the sodium and 
the electrical conductivity. However, there are also 
values, especially for sodium, which are considerably 
above the average. It is less surprising that the values 
for one and the same pressure show a wide scatter, since 
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the measurements were made at difierent places with 
different methods and instruments and under different 
operating conditions (different boiler loads and steam 
wetnesses at the separator outlet The conclusion that 
the silica—which is much more easily soluble in steam 
than the sodium salts—reaches higher concentrations 
in the water separated off, is hardly admissible without a 
critical scrutiny of the accuracy of the measurements 
Modern methods of determining silica have an accuracy 
of about 2 parts per thousand million when a spectro- 
photometer is used with an absorption cell of sufficient 
length. The flame photometric determination of sodium, 
however, involves an absolute error of § parts per 
thousand million even when a good flame photometer is 
employed. This relatively large error, which is unavoid- 





Fig. 10. Concentration ratios calculated from measurements taken 
during operation in various Monotube steam generators with normal 
steam wetness figures of 1-5 per cent. at separator outlet. Concen- 
tration ratios calculated from 
A Electrical conductivity (A) 
O Sodium (Na) 
Silica (SiO ) 
Calcium 
Concentration in feedwater 
Concentration in blow-down 


able even with very sensitive measuring instruments, 
is due mainly to atmospheric influences. Added to this 
is the difficulty of obtaining water completely free of 
sodium for calibration purposes. 

The electrical conductivity must generally be regarded 
only as a relative measurement, and caution should be 
particularly when conductivity values of 
different waters are compared. Even very small amounts 
of ionogenically dissolved gases or organic substances 
may cause considerable errors if the salt content is low 
In addition, many of the instruments in common us¢ 
are not really suitable for conductivity measurements in 
the relatively pure water of high-pressure power plant, 
either in respect of insulation, wiring capacitance (which 


exercised 
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may affect the indications Since the 
errors introduced always tend to increase the electrical 
conductivity indicated, and since the relative error is 
much greater for the low values of the feedwater than it 
is for the water separated off, measurements made with 
unsuitable instruments have often led to the conclusion 
that the separator is ineffective. The use of first-class 
instruments, the exact calibration of the electrodes and 
the removal of ionogenically dissolved gases 
of ammonia by ion exchangers 


or scale range 


especially 
have always confirmed 
the expected concentration ratio, as shown in the example 
in the following table, which indicates faulty determina- 
tion of the concentration ratio in water separated off 
and feedwater when in adequate methods of conductivity 
measurement are used. 


Water 
separated 


Electrical conductivity of 
untreated sample according 
to plant instrument 
Ammonia content 
Electrical conductivity 

downstream of hydrogen 
exchanger according to pre | 

sion instrument j } 0.382 
Calcination residue deter 
mined with special evapor 
ating apparatus 


o.1i9 |} 


0.671 5.62 


These considerations, together with the results of the 
laboratory measurements, lead to the conclusion that the 
concentrating effect of the separator can be fairly accur- 
ately assessed by operational measurements as far as 
silica is concerned, but that its effect is generally greatly 
underestimated when judged on the basis of the measure- 
ment of sodium or electrical conductivity, unless, of 
course, special precautions are taken. There can no 
longer be any doubt that the water separator removes a 
considerable amount of salts up to very near the critical 
point 


Effect of the water separator on the operation of 
the Monotube system 

The eftects of the water separator in reducing the salt 
content of the steam and removing solids from the 
entire high-pressure cycle have been discussed in detail 
in an earlier publication. The statements made there have 
been proved by a large body of experience and remain 
valid, as the latest tests and practical results show, up to 
the highest sub-critical pressures. The action of the 
water separator in removing salts from the cycle has 
admittedly lost some of its importance for trouble-free 
operation since the introduction of demineralisation by 
ion exchangers for the treatment of make-up water 
When properly applied and controlled, this treatment 
produces water with a mineral content only one-tenth or 
one-twentieth that of water prepared by distillation 
without vapour washing, such as was customary up to a 
few years ago. 

Operating experience in the last few years, however, 
has taught us two things. Owing to the fact that ion 
exchangers normally exchange only ionogenically dis- 
solved substances on a reversible basis, there is a danger 
that occasional colloidal-disperse substances will pass 
unhindered through the treatment plant. In surface 
waters these are most likely to be aluminium silicates. 
If an ion exchanger is kept in operation too long, it is the 
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weakest ions that slip through first ; in anion exchangers, 
the capacity of which is often considerably reduced 
after a short spell of operation by the irreversible uptake 
of organic substances, it is the silica that gets by. Where 
re-generation is faulty, the main danger is that the 
regenerant of the following exchangers—usually caustic 
soda—miay enter the pure water. Both silica and caustic 
soda, however, are feared in high-pressure power station 
plant operation because they may easily give rise to turbine 
blade deposits, while the soda may also cause serious 
damage to the austenitic tubes of modern high- 
temperature plants. Yet these salt irruptions via the 
make-up water treatment plant, and even more often 
via the turbine condenser or the return condensate of 
industrial plants, can never be entirely avoided even with 
the very best supervision. 

Furthermore, considerable amounts of silica are always 
found in new boiler plants, and experience to date shows 
that they cannot be adequately removed even by expensive 
and troublesome scouring operations. During the 
commissioning period, and often very much longer, an 
excessive silica content, and the dangers attendant on 
this, must, therefore, be reckoned with. 

Under these abnormal operating conditions, the salt- 
removing action of the water separator is of the greatest 
value. By keeping the salt concentration in the steam 
within permissible limits even though the salt content 
of the feed water is relatively high, it enables the boiler 
to be kept in operation; and it also permits the salt 


45 
Fig. \1. Variations of the salt content of the high-pressure circuit 
of a Monotube steam generator during a brief ingress of salt in an 
auxiliary condenser. (1) Collected condensate. (2) High-pressure 
feedwater. (3) High-pressure blow-down 


content of the whole cycle to be lowered in a few hours 


to the permissible level with the minimum addition of 
make-up water, as illustrated by the conductivity dia+\ 


gram relating to an industrial plant (Fig. 11). The ingress 
of salt was caused in this case by a burst tube in an 
auxiliary condenser cooled with brackish water, which 
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was shut down at once when its alarm salinometer came 
into action. The salt ingress was of such short duration 
that the peak in the collected condensate was not regis- 
tered at its true level ; but it was nevertheless long enough 
to send up the salt content of the feedwater well above 
the permissible value. 

In view of the action of the water separator, preliminary 
scouring has hardly ever been carried out in Monotube 
steam generator plants, yet it has always been possible 
after commissioning to lower the salt, and more particu- 
larly the silica content of the high-pressure cycle to a 
permissible level in a very short time. In plants operating 
at the highest subcritical pressures, the complete separa- 
tion of the evaporator and superheater by the separator 


i 
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Fig. 12. Simplified control diagram of a modern Monotube steam 

generator plant with recovery from blow-down by step-wise pressure 

reduction. (1) Monotube steam generator. (2) and (3) Steam 

turbine. (4) Turbine condenser. (5) Feedwater tank, (6) H.-p 

water separator. (7) Starting separator. (8) Blow-down pressure 

reducer. (9) Blow-down cooler. (10) Demineralisation of make-up 
water. (I!) De-aerator for make-up water 


makes it possible to increase the salt-removing effect 
considerably by temporary pressure reduction without 
noticeably interfering with operation. 

In the arrangement shown diagrammatically in Fig. 12, 
which is typical of Monotube plants, the water blown- 
down from the high-pressure separator is first expanded 
in a starting separator, and the flash steam thus produced 
is passed to the reheater. The remaining water is again 
evaporated in an expansion vessel kept at the pressure 
prevailing in the feedwater tank, and only the residual 
water, representing 0.5-1 per cent. of the feedwater 
volume, is finally removed from the high-pressure system. 
This stepwise evaporation not only recuperates energy 
but also permits a further salt concentration—according 
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to boiler pressure—with very favourable results, particu- 
larly at very high pressures. Since the blow-down water 
still has a low salt content compared with the raw water 
and is available in a steady flow, it can be added to the 
raw water upstream of the demineralisation plant after 
having first given up its heat to the treated water. In this 
way it reduces the consumption of the regenerating agent. 

Assuming, by way of example, that salts enter a boiler 
system on the scale shown if Fig. 11. The boiler has 
an output of 200 metric tons (440,000 Ib./hr.), a blow- 
down of I per cent. and a system content of 50 cu. m. 
(1,765 cu. ft.), and in order to reduce the salt content 
to one-fifth within about 4 hr.. the separator would have 
to remove about 8 metric tons (17,600 lb.) of water 
enriched with salts. In a boiler without a water separator, 
an addition of 40 metric tons (88,000 lb.) of completely 
salt-free water would here be necessary in the most 
favourable case of dilution in one step. Such a dilution 
in one step, however, would entail a shut-down and 
consequent high heat losses, as well as a considerable 
consumption of relatively expensive demineralised water. 
With gradual dilution, the water consumption would be 
even greater, and there would still be a risk of serious 
salt deposits in the boiler and turbine. Thus, if salts 
enter the high-pressure system of a boiler not equipped 
with a separator, the costs incurred by the shut-down, 


by damage to the plant and by the large consumption of 


flushing water may far exceed the blow-down losses 
due to the water separator. The water separator can 
perform its salt-removing function only because the 
feed control system keeps the steam wetness at the evapor- 
ator outlet constant over a wide load range. On the other 
hand, the removal of most of this steam wetness means 
that practically dry saturated steam enters the super- 
heater ; the separator, therefore, keeps the saturated- 
steam point stationary irrespective of load. This fixing 
of the steam conditions at the superheater inlet creates 
the clear conditions for live-steam temperature control 
which are familiar from drum-type boilers. Conditions 
in the evaporator cannot affect the superheater, and there 
are no fluctuations of steam volume caused by the 
wandering of the saturated-steam point such as occur 
in once-through forced-circulation boilers without 
separators. 

The blow-down control of the water separator is 
designed, as mentioned earlier, so that it can eliminate 
completely the steam wetness resulting from big load 
fluctuations and short interruptions of firing, even though 
this may be considerable for short periods. Conse- 
quently, it affords protection against sudden thermal 
shocks to the superheater material—a point of some 
importance in high-temperature boilers with austenitic 
tubes—and against unduly rapid reduction of the live- 
steam temperature, which might damage the turbine 
blading. 

In addition to thermal shock protection, the water 
separator also counteracts unstable water distribution 
in the evaporator at low loads. The feed control system, 
which in normal operation adjusts the water flow as a 
function of firing, goes out of action when the lowest 
load that guarantees unequivocal flow conditions is 
reached. If steam consumption then decreases even 
further, the feedwater volume remains constant and the 
steam wetness, which increases with decreasing heat 
input, is eliminated in the water separator and returned 
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to the boiler. The once-through boiler then operates 
on the forced-circulation principle, the separator ensuring 
safe operation even at the lowest loads. 


Conclusion 

The very first industrial Monotube steam generator, 
constructed in 1931, was equipped with a water separator, 
the action of which on water conditions and control 
proved to be so advantageous that it was retained and is 
still one of the characteristic features of this boiler type. 
In the course of time design and control improvements 
have repeatedly increased its effectiveness, which is 
confirmed both by tests and by operating experience. 

The doubts occasionally expressed in recent times with 
regard to the effectiveness of the separator at the high 
sub-critical pressures now being adopted have proved 
to be unfounded. Detailed theoretical studies and tests 
in the Sulzer laboratories as well as practical experience 
with the latest Monotube plants have shown that the 
efficiency of the separator, when rightly designed and 
applied, is retained up to the immediate vicinity of the 
critical point. 

The introduction of demineralisation by ion exchange 
for the make-up water of steam power plants has some- 
what diminished the significance of the salt-removing 
effect of the water separator for trouble-free operation. 
However, in the event of troubles due to the ingress of 
salts into the boiler water, whether via the water-treatment 
plant or the condensate system, and quite generally during 
the commissioning or starting-up of boiler plants, the 
advantages of the salt-removing action of the water 
separator are still unquestionable. It may, therefore, 
be stated that despite the present trend towards high 
subcritical pressures the water separator will remain an 
important component of the Sulzer Monotube steam 
generator. 

Our acknowledgements are due to Sulzer Bros. Ltd. 
for permission to publish this article, and for supplying 
the material for illustration purposes. 
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The Harland Engineering Co. Ltd., Alloa, Scotland, 
have received an order valued at approximately £375,000 
from the Central Electricity Generating Board, for four groups 
of boiler feed pump sets for the Drakelow ‘‘ C ’’ power station. 
The order comprises main, standby and starting units, in- 
cluding booster and feed pumps with 3,000 and 5,000 h.p. 
motors, and turbine-driven feed pumps, to operate in con- 
junction with two 350-MW turbo-alternator sets. 

. . * 


The Steel Company of Wales have awarded Simon- 
Carves Ltd., a contract for the gas-cleaning plant on two 
400-ton open-hearth furnaces which are being installed at 
Port Talbot; the contract includes provision of equipment 
for dust conveying and disposal. Three 3-zone electro- 
precipitators to deal with about 140,000 N.c.f.m. from the 
oxygen-processed furnaces will recover the dust in a dry 
state, and the resultant stack emission will be not more than 
0.04 grain per N.c-.f. 





Willington Coal-handling Plant 


T7ILLINGTON “A” power station, with an 
\\ installed capacity of 400-MW, was officially 
opened during the latter part of 1959 by His 
Grace the Duke of Devonshire, and a description of the 
station was published in the October, 1959, issue of this 
journal. In these notes were included details of the coal- 
handling plant, which has been designed to serve both the 
‘A” station and the * B”’ station now under construc- 
tion. It was installed by The New Conveyor Co. Ltd., 
Smethwick, and is one of the largest in the country, 
with a capacity of 1,400-tons/hr., and having a storag: 
area with a capacity of 500,000 tons. Practically all the 
vibrating equipment associated with the coal-handling 
plant was supplied by The General Electric Co. Ltd., 
and a brief mention was made of this plant. Space 
limitations, however, did not allow a full description 
to be included, and we have now obtained additional 
information relative to these machines which include 
48 Sherwen electromagnetic vibrators, 18 Sherwen 
electromagnetic feeders and two 8-in. dia. Sherwen 
electromagnetic conveyors 


Two 60-in. by 70-ft. Sherwen electro-magnetic feeders beneath the 
wagon tippler bunker outlets at Willington ‘‘A’*’ power station 
The feeders are arranged to discharge onto twin 48-in. conveyors 


Coal is delivered by either road or rail, and consists 
mainly of 2-in. to o slack, to which is added a percentage 
of slurry. The coal is difficult to handle, as the moisture 
content may at times be of the order of 25 per cent 
Railborne coal is delivered to four side-discharge wagon 
uipplers, three Sherwen M.S.2B. vibrators being fitted 


to each wagon tippler beam. Each vibrator is completely 
enclosed in a mild-steel box to protect it from the ingress 
of moisture or coal particles. Three additional vibrators 
are fitted to each tippler apron, and the company say 
these have proved extremely successful in removing sticky 
coal from the wagons should the normal process prove 
inadequate. Control of all the vibrators is effected from 
the tippler weighbridge 

Each tippler is associated with a bunker provided 
with twin outlets from which coal is taken by means of 
two 60-in. by 7-ft. Sherwen heavy-duty feeders, and 
discharged on to two 48-in. conveyors running trans- 
versely beneath the tippler house. The eight feeders have 
a total coal-handling capacity of 2,000-tons hr. which 1 
well in excess of the 7o0-tons hr. required when both 
‘A” and ** B”’ stations are fully commissioned. 

The twin conveyors discharge on to twin inclined 
48-in. belt conveyors which take the coal to the top of 
the main transfer tower. From this point the coal is 
either fed direct through a by-pass chute into the main 
transfer bunker or through four mechanically-operated 
screens. (These screens were supplied by International 
Combustion Products Limited.) The undersize from the 
screens passes to the main transfer bunker, but the 
oversize is directed through two hammer mills before 
entering the main transfer bunker This bunker is 
provided with four outlets under which are situated 
four 60-in. by 10-ft. twin-vibrator heavy-duty Sherwen 
feeders, each being capable of handling coal up to the 
required maximum of 7oo-tons hr. Two of these feeders 
arc used to direct coal to the station bunkers while two 
are arranged to feed the stockpile. The feeders supplying 
the station bunkers discharge on the two 48-in. conveyors 
which terminate in the junction tower. It is from this 
point that coal will be directed to the ** B”’ station when 
this becomes operational 


From the same tower, twin 36-in. conveyors transport 
the coal to the station tower where it is passed through 
refuse screens before being conveyed to the station 


bunkers. Each station bunker has four outlets which 
feed the pulverisers on the lower floor, each outlet being 
fitted with four Sherwen M.S.2B. vibrators to assist the 
passage of the coal to the pulverisers. The two remaining 
Sherwen feeders in the transfer tower discharge on to a 
48-in. belt conveyor which conveys the coal to the top 
of the intermediate junction tower, from which a 60-in. by 
10-ft. Sherwen feeder directs the coal to a 48-in. reversible 
belt conveyor passing through the reclaim tower on its 
way to the boom-stacker in the stockyard 

Coal is reclaimed through two ground reclaiming 
hoppers fed by bulldozers. Each hopper, which is divided 
into two compartments, is covered with a heavy steel 
grid with 6-in. square apertures. Each grid is placed 
on suitable flexible mountings and is vibrated horizontally 
by four Sherwen heavy-duty L.S.I. units. This is the 
first time that vibrators of this type have been used for 
such an application. A 60-in. by 7 ft. Sherwen heavy 
duty feeder, capable of handling coal up to a maximun 
rate of 350 tons hr. is fitted beneath each outlet of th« 
reclaim hoppers, and arranged to discharge on to a 48-in 
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belt which conveys 
here a 60-in. by 


the coal to the reclaim tower. From 
10-ft. Sherwen feeder directs the coal 
on to the 48-in. reversible conveyor running between the 
intermediate tower and the boom stacker. This is 
arranged to discharge the coal, via a chute, on to a 48-in 
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conveyor, which then transports the coal to the main 
transfer bunker. 

A small coal-sampling plant in the main transfer tower 
employs two 8-in. diameter Sherwen conveyors, one 
6-ft. and the other 10-ft. long, each of which handle 

small coal at the rate of § tons/hr. 

The electric motors used throughout the 
coal-handling installation were supplied 
by Laurence, Scott & Electromotors 
Limited. These have ratings up to 18§-h.p., 
and are mainly of the ‘*‘ Emcol”’ totally- 
enclosed, fan-cooled type. Conveyor drives 
are coupled to totally-enclosed ‘* Radicon ”’ 
worm gears, by Vulcan-Sinclair traction- 
type fluid couplings ranging from size 
17-75, transmitting 30-h.p. at 985 r.p.m., 
to size 26, transmitting 170-h.p. at the same 
speed, and supplied by Fluidrive Engineer- 
ing Co. Ltd. Altogether some 29 Vulcan- 
Sinclair fluid-couplings of the traction type 
were supplied for the main and auxiliary 
drives on this coal-handling plant. 


Four Sherwen electromagnetic feeders in the transfer 
tower at Willington ‘‘A.’’ The vibrators can be 
clearly seen on these units 





FUEL RESEARCH REPORT 


Che report, covering the year 1958, of the Director of Fuel 
Research (Mr. S. H. Clarke, C.B.E., M.Sc.) of the Depart- 
ment of Scientific and Industrial Research was published 
recently, and is available, price 2s. 6d., from H.M. Stationery 
Office. Of interest to operators of boiler plant are a number 
of investigations dealt with under the main heading “‘ Com- 
bustion in Boilers and Furnaces.’’ Here, brief details are 
given of an investigation made into the methods of reducing 
smoke emission from a Cochran boiler fired by an underfeed 
stoker. It has been found that if a continuous supply of 
secondary air is admitted to the furnace through openings in 
the door, satisfactory operation can be achieved with less excess 
air and less emission of smoke when the stoker cuts out. A 
further modification has been tested, in which air is introduced 
from the back of the grate over the top of the fuel bed. With 
this arrangement, when the stoker cuts out at full steam pres- 
sure, the period of emission of dark smoke is reduced by about 
80 per cent., in comparison with the duration of emission when 
no secondary air was used. Also in this section details are 
given of a study being made into the performance of different 
types of commercial oil burners in a rig designed to simulate 
combustion conditions in a shell-type boiler. One of the 
objects of this work is to determine the operating conditions 
under which a burner is likely to give rise to the emission of 
icid smuts I'wo types of burner have been tested so far, 
ind the investigation is to be continued, using several other 
types Factors responsible for the external fouling and 
corrosion of heat-exchange surfaces of large water-tube boilers 
have been investigated on behalf of the Boiler Availability 
Committee, and advice has been given to an industrial company 
on the production of a commercial version of apparatus 
developed at the station for the automatic determination of 
sulphur trioxide in flue gases. The report, in general, deals 
mainly with two programmes that have been transferred from 
the research station at Greenwich to the new Warren Spring 
Laboratories at Stevenage, Herts. These relate to the measure- 
ment and abatement of air pollution, and the synthesis of oil 
from carbon monoxide and hydrogen. In connection with 
the measurement of air pollution the report refers to a survey 
of sulphur dioxide in the neighbourhood of Staythorpe power 
station, near Newark, carried out in co-operation with the 
C.E.G.B., to see how the observed pollution of the air in the 
surrounding district is related to the emission of oxides of 
sulphur. The survey was started in 1948, two years before the 
first part of the plant came into operation, and is stil! in pro- 


gress. The distribution of sulphur dioxide in the air near the 
power station has been found to form a stable pattern of 
pollution, and there is good correlation between the concen- 
trations in the air and the amounts emitted. The amount of 
coal burnt is about 100,000 tons a month and the observed 
concentrations of sulphur dioxide in the area of one-quarter 
to one-half square mile which is most affected show that if 
such a power station were built in London or any other large 
town, the concentrations already present in the corresponding 
area would be increased by about 15 per cent. It is pointed 
out that while the average concentration over a period of weeks 
near a generating station may be only one to three parts per 
million, much higher concentrations—even up to 50 p.p.m.— 
may occur for short periods of minutes. Inquiries relating 
to the work described in the report should be addressed to the 
Director at Warren Spring Laboratory, Gunnels Wood Road, 
Stevenage, Herts 
* * . 

A recently concluded Licensing Agreement between the 
Parkersburg Rig and Reel Company, of Parkersburg, 
West Virginia, U.S.A., and John Thompson Limited, 
Wolverhampton, permits the British company to offer a 
series of pressure-vessels throughout the sterling area. Com- 
prising oil-ficld equipment, such vessels, whose working 
pressures range from 125 to 2,000-lb. sq. in., will be manu- 
factured in weldable quality steels to either Class 1 or Class 2, 
pressure-vessel standards. Included in the agreement, under 
which John Thompson have already received orders to the 
value of more than £90,000, are horizontal and vertical 
separators and “ knock-outs,’’ vaco traps, emulsion heaters, 
and indirect heaters 

* * 

The Council of the Combustion Engineering Association 
have appointed the following to hold office for the year 1960 
61:—President—Mr. N. A. McNeill, Unilever Limited ; 
Vice Presidents—Mr. S. P. Chambers, C.B., C.1.E., Imperial 
Chemical Industries Limited ; Sir John Charrington, Char- 
rington, Gardner, Locket & Co. Ltd.; Mr. G. D. Elliott, 
John Thompson (Australia) Pty. Ltd.; Mr. H. C. Hawkins, 
The British Xylonite Co. Ltd.; Sir Percy Sanders, C.B.E.., 
J.P., Davey, Paxman & Co. Ltd.; Mr. R. H. E. Thomas, 
O.B.E., National Coal Board; Sir Edward Thompson, 
J.P., John Thompson Limited ; Mr. B. E. A. Vigers, Laporte 
Industries Limited. The Chairman of the Council is Mr. 
M. S. Gaskill, West’s Gas Improvement Co. Ltd., and the 
Hon. Treasurer, Mr. E. W. Barnes, Riley (IC) Products 
Limited 
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Gyo! ‘4 Liciency 


& POWER FOR INDUSTRY 


Ashwell & Nesbit Limited, Barkby 
Road, Leicester 

Ashwell & Nesbit are exhibiting 
models of their well-known Iron Fireman 
underfeed stoker, one of which is shown 
fitted to a model boiler and arranged 
to demonstrate a new modulating control 
system. The new control system ensures 
that any fluctuation in boiler load is 
accommodated by graduating the coal 
and air supply automatically The 
company claim that this arrangement, 
coupled with controlled secondary-air 
makes the stoker particularly suitable 
for burning bituminous coal in ‘* smoke 
control’’ areas 


Auto-Combustions (London) Ltd., 
360-364, Wandsworth Road, London, 
S.W.8 

Burner equipment exhibited on this 
stand comprises the ‘ Swirlamiser’”’ 
medium-pressure air atomiser for all 
grades of oil, and for applications up to 
10-million B.Th.U. hr. ; and the “* Auto- 
flame ’’ pressure-jet burner and asso- 
ciated equipment for the conversion 
to oil-firing of not only steam and hot- 
water boilers, but space-heaters, ovens, 
furnaces, stills, etc. Also displayed are 
examples of industrial space-heaters, and 
““Vapormiser’’’ fan-assisted vaporising 
burners rated from 20,000 to 125,000 
B.Th.U. hr 


Bastian & Allen Limited, Ferndale 
Terrace, Harrow, Middlesex 

New products shown by this company 
are Hynes-type tubular elements for 
heating oil, water, chemicals, etc. These 
elements can be supplied singly or in 
banks, and can be used for tanks up to 
45-ft. in length. They can be arranged 
for single-phase or as a balanced load 
on three-phase supplies. Other exhibits 
include an electrode hot-water boiler 
rated at 240-kW (800,000 B.Th.U. hr 
with automatic load control; a Bastian 
electrode steam boiler rated at 180-kW, 
with an output of §95 lb. hr. from and 
at 212 deg. F. ; and a Speedylec packaged 
electrode boiler rated at 70-kW, with an 
output of 230 lb. hr. from and at 212 
deg. F 


British Boiler Accessories Limited, 
623, Fenchurch Street, London, 
E.C.3 

The B.B.A. helical-tube range of heat- 
exchangers has now been extended to 
include a sealed unit heat-exchanger 
which operates with complete freedom 
from expansion problems and joints 
which can cause leakage A sectional 
model of this unit is exhibited, together 
with a new electric steam accumulator 
developed to meet the requirements of 


hospital high-speed autoclaves. In addi- 
tion, the company are showing their 
B.B.A. steam accumulator systems, and 
in this field include the new LEMAC 
system, which they say, offers certain 
advantages without having to provide a 
low-pressure steam connection. 


British Steam Specialties Limited, 
Fleet Street, Leicester 

On this stand is a comprehensive 
range of equipment for solid-fuel and 
oil-fired heating systems, including tank 
contents gauges, single and duel oil- 
filters, pressure gauges, fuel-oil cut-off 
valves and hot-water accelerators. For 
use with high- and low-pressure satur- 
ated and superheated steam, and high- 
pressure hot water are Vee-Reg globe- 
valves in bronze and steel (} to 10-in. 
sizes) fitted with “ V ’’-ported stainless- 
steel clack and seat. A full range of 
Velan steam-traps for pressures up to 
2,500 Ib. sq. in. and temperatures up to 
1,100 deg. F. are also exhibited. Finally, 
there are “‘ Y’’-type pipeline strainers 
in forged and cast gunmetal. 





The above is the new title given 
to what was formerly known as 
**The Industrial Fuel Efficiency Ex- 
hibition,”’ last held in September 
1958. The exhibition is being held 
in the Grand Hall at Olympia, 
London, from April 27th to May 6th, 
1960. Some 170 exhibitors between 
them are featuring a very wide 
range of fuel-burning appliances 
and associated equipment. 











Brockhouse Heater Co. Ltd., 25, 
Hanover Square, London, W.1 

A new range of fully-automatic 
medium-pressure-air oil-burners are ex- 
hibited by the Brockhouse Heater Co. 
Ltd. They are available in similar sizes 
to the existing FAP and M range, and 
are designated MPA in the case of on off 
burners and MPAM for modulating 
units. Essentially, the new burner 
consists of a combined air-compressor 
and fuel-pump mounted concentrically 
with the driving motor and fan impeller. 
Fuel and compressed-air are conveyed 
to the burner tip through separate chan- 
nels, atomisation taking place at the final 
orifice of the atomiser, which is of duplex 
construction, comprising a pressure-jet 
swirl-type nozzle surrounded by a large 
swirl nozzle which carries the com- 
pressed-air. The first-stage of the 
atomisation is, therefore, completed by 
pressure-jet means, and the second stage 


CAibilion 


by the impingement of the compressed- 
air on the fuel spray. Oil preheating 
requirements are considerably less than 
with the pressure-jet system, and the 
burner is claimed to be less sensitive to 
viscosity changes 


The Cape Asbestos Co. Ltd., 114-116, 
Park Street, London, W.1 

This company’s exhibits comprise a 
range of amosite asbestos moulded 
insulation materials, rock wool insulation, 
asbestos textiles and plastic compositions 
“* Caposite’’’ amosite asbestos moulded 
pipe sections and blocks, for application 
to hot surfaces up to 1,000 deg. F. and 
“* Caposil ’’ high-temperature blocks for 
up to 1,850 deg. F. are displayed, to- 
gether with asbestos cloth, rope lagging 
and various types of asbestos insulating 
compounds and cements. ‘“* Rocksil,”’ 
long-fibred rock wool, is shown in a 
number of forms including rigid pipe 
sections, resin-bonded slabs and matt- 
resses. Emphasis is being placed by 
Cape Asbestos at this exhibition on the 
readily available technical advice service 
which supports their comprehensive 
range of materials 


The Carborundum Co. Ltd., Trafford 
Park, Manchester 17 
This display features super-refractory 


materials in silicon carbide and fused 
alumina, manufactured in a wide range 
of standard bricks and special shapes 
under the trade names Carbofax, Refrax 
and Alfrax. These products are claimed 
to withstand high-temperatures, be resis- 
tant to abrasion, and will not spall under 
rapid changes of temperature. Globar 
high-temperature electric heating ele- 
ments are displayed, and the exhibit 
also includes Fibrefrax, an aluminium 
silicate fibre for high-temperature insu- 
lation up to 1,250 deg. C. (2,282 deg. F 


Clayton, Son & Co. Ltd., Moor End 
Works, Hunslet, Leeds, 10 

The Coal-Pak, coal-fired packaged 
boiler is being featured by this company 
Two types are available, viz., for high 
and low-pressure operation respectively. 
Each type covers six ratings between 
approximately 2,500 and 10,000 Ib. hr., 
or its B.Th.U. hr. equivalent as a hot- 
water boiler. The low-pressure units 
are designed for 15 lb. sq. in. steam 
pressure or 30 to 160 lb. sq. in. water 
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pressure, and the high-pressure units 
for 200 lb.sq. in. pressure, water or 
steam. Each unit comprises a compact 
five-pass firebox-type water-tube boiler, 
and a water-cooled pulsating-grate stoker 
which continually discharges ash to an 
automatic ash-removal conveyor. Fully- 
automatic operation of these components 
is achieved by a mechanical electrical 
control system. 


Cochran & Co., Annan, Ltd., Dum- 
friesshire, Scotland 

Cochran & Co., Annan, Ltd. are 
showing their new, fully-packaged, oil- 
fired, Series 11, high-efficiency vertical 
boiler, and also the new Sinupac oil- 
fired, or solid-fuel fired horizontal boiler. 
The Series 11 vertical boiler is of all- 
welded construction, fitted with a fully- 
automatic Brockhouse oil-burner with 
increased modulating range. The Series 
II unit is rated at 1,750 lb. hr., from and 
at 212 deg. F., and is designed for a 
working pressure of 100 lb. sq. in. The 
new Sinupac oil-fired horizontal boiler, 
also of all-welded construction, is rated 
at 3,750 Ib. hr., from and at 212 deg. F. 
is designed for 150 lb. sq. in. working 
pressure, and is fired by a Hamworthy 
rotary-cup, fully-automatic oil-burner, 
Also exhibited is a cut-away section of a 
coal-fired Sinupac boiler, which is 
fitted with a Hodgkinson’s coking-stoker, 
a coal-elevator and fully-automatic con- 
trols and instrument panel. Other 
models of standard Cochran boilers, 
both coal- and oil-fired, a marine com- 
posite boiler and a Ruths steam accumu- 
lator are also being shown. 


Combustion Equipment Limited, 61, 
Belsize Lane, London, N.W.3 

A new development shown by this 
company is the “ Air-Lok”’ sliding-type 
damper, primarily intended for installa- 
tion in the side flues of Lancashire 
boilers Other exhibits are the well- 
known Mark IV furnace baffle, and the 
‘Cory’ grit-arrester. 


Consolidated Pneumatic Tool Co. 
Ltd., 232, Dawes Road, London, 
S.W.6 

Lagonda tube-cleaning equipment ex- 
hibited on this stand uses three types of 
air-operated, vane-type motors in con- 
junction with a number of types of 
cutting heads to deal with straight or 
curved tubes from j-in. to over 24-in. 
dia. The motors displayed are from the 
600, 1300 and 1100 series. The former 
are designed especially for cleaning 
straight tubes with from 0.495 to 1.820- 
in. i.d., and curved tubes of slightly 
larger size. Included in the 600 series 
are some cight different models of 
motors. The 1300 series is normally 
used for cleaning tubes of from rj to 
3%-in. i.d., whilst if sleeves are used to 
fit over the motor, tube sizes of up to 
44-in. i.d. can be cleaned with units of 
this series. The 1100 series has been 
specifically designed for cleaning tough 
or gummy deposits and is suitable only 
for straight tubes in the size range of 
2} to 6-in. id. The cutter heads and 
brushes on show include cone-cutters, 
swing-frame type cutting-heads, pivoted- 
cone cutters and many types of brushes 
and straight cutters 
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Cradley Boiler Co. 
Heath, Staffordshire 

Exhibited on this stand 
from the company’s 
packaged boiler range, which covers 
capacities from 1,010 to 10,§00 lb. hr. 
They are of the three-pass horizontal 
type, and of semi-wetback construction, a 
design feature being the provision of 
separate rear tubeplates. The boilers 
are part-riveted and part-welded, with 
tubeplates flanged; an arrangement 
which, by making the unit less rigid, 
enables steam to be raised very rapidly 
from cold, without risk of damage. A 
medium-pressure air-type burner of the 
fully-automatic ‘‘ high low off’’ type 
incorporates a two-stage action for 
mixing and swirling the oil-fuel and air. 


Ltd., Cradley 
is a model 
** Steampacket ”’ 


Danfoss Manufacturing Co., 
Queensway, London, W.2. 

A comprehensive display of automatic 
controls is included on the Danfoss stand, 
of particular interest being a new plug- 
in control (type §7F) for boiler burners, 
produced following the successful intro- 
duction of the CFS-A control. It retains 
the built-in lock-out indicating lamp, 
and provides every safety feature required 
by regulations in all European countries. 
Thermostats of all types are cn show, 
together with thermostatic radiator 
valves; pressure switches; solenoid valves; 
and thermostatic water valves and 
district-heating valves Other com- 
ponents exhibited include ignition trans- 
formers, atomising nozzles, low-pressure 
pumps, check valves, etc. The Danfoss 
thermo-electric flame-failure device (GS), 
available with and without adjustment 
for the main gas flame, is shown in 
operation. Working models of the well- 
known HP pump are also included. 
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An installation 
of four therm- 
al storage oil- 
fired high- 
velocity Eco- 
nomic type 
boilers sup- 
plied by Edwin 
Danks (Old- 
bury) Ltd., to 
Newcastle 
Breweries 
Ltd Each 
boiler has a 
capacity of 
10,000 /b./hr 
at 150 Ib./sq 


in 


Edwin Danks (Oldbury 
Oldbury, Worcs. 

This company are showing for the 
first time, the new ‘“‘ Symmetriflo ”’ oil- 
fired hot-water boiler, the main feature 
of which is a number of concentrically- 
placed gas- and  water-passes, an 
arrangement which is claimed to ensure 
a high thermal efficiency, and to mini- 
mise operating stresses. The boiler is 
fitted with an Oldbury “ air-spin ”’ oil- 
burner—an air-turbine driven, rotary- 


Limited, 


St 


cup unit—in which even the heaviest 
fuel-oil is atomised at relatively low 
temperatures. Other Edwin Danks 
exhibits are a corner-tube boiler, and the 
Oldbury ‘“‘ Minor’’—a smaller version 
of the well-known Oldbury chain-grate 
stoker—which is shown fitted with a 
** Handimatic’’ auto control. Photo- 
graphs are included of thermal-storage 
boilers, and an animated display shows 
the principle of operation of a high- 
velocity double-pass Economic-type 
boiler fitted with an Oldbury chain-grate 
stoker and ash-extractor. 


The Darlington Group of Companies, 
38, Great North Road, Newcastle 
upon Tyne 

The Darlington Group are represented 
by two member companies—The 
Chemical and Insulating Co. Ltd., and 
The Darlington Insulation Co. Ltd. The 
former company this year introduces a 
new product—Darlington 85 per cent. 
Precision Moulded Supermagnesia. This 
is a material which is lighter and stronger 
than conventional 8§ per cent. magnesia, 
the constituents being chemically as 
well as physically bonded. The company 
also states that the thermal conductivity 
is lower, and that it maintains its shape 
and a high proportion of its strength 
even when soaked in water. Further 
important features are that the new 
material can be precision moulded to 
very accurate dimensions; it is proof 
against vibration; and the surface 
finish is such that paint may be applied 
direct. The activities of The Darling- 
ton Insulation Co. Ltd. are represented 
by a display illustrating a contract 
involving the insulation of five miles of 
pipe line carrying process steam over 
open country from the Lever Brothers 
(Port Sunlight) Limited Merseyside 


power station to other factories in the 


area. Here, insulation has reduced the 
total heat loss to only 1.3 per cent. of the 
designed heat transmission. 


Davey, Paxman & Co. Ltd., Stan- 
dard Ironworks, Colchester 

At this exhibition, Davey, Paxman & 
Co. Ltd. introduce the Coal Pak, a coal- 
fired packaged boiler. The Coal Pak is 
based upon the established treble-pass 
Ultranomic design of boiler, and is 
available in eight sizes with overall 





lengths ranging from 17-1ft. 6-1n. to 21-ft 
3-in., and with outputs from 2,000 to 
8,500 Ib. hr It is mechanically fired 
by a Low Ram coking stoker, and both the 
i.d. fam and stoker control are modulated 
according to steam demands; at maxi- 
mum loads the stoker is running con- 
tinuously and then, through a large range 


f turn down speeds, at progressively 
shorter periods as the load demands are 
lowered. Automatic coal-feeding to the 
stoker hopper can be added by the pro- 
vision of a suitable elevator, and if re- 
quired, the coal feed to the stoker hopper 
an also be automatically regulated 
Adequate safety controls are provided, 
and an efficient dust-collector is com- 
bined with the i.d. fan, which is of the 
cyclone-type and discharges into a hopper 
ut the rear of the boiler Mechanical 
ash-removal is not considered to be 
justified for single packaged units and is 
not provided Particulars of the full 
range of Paxman Ultranomic and Econo- 
mic high and medium velocity shell 
type boilers together with the “K” 
"we water-tube, waste-heat, 
hot-water, and all-steel sectional boilers 
ire featured 


Ether Limited, Caxton Way, Steven- 
age, Herts. 

In addition to their established infra 
red photo-electric controllers and flame 
failure conductivity controllers, Ether 
Limited are showing a new range of 
transistorised flame-controllers lype- 
450 has a straight on off switching action ; 
type-451 incorporates a purge delay 
period and safe-start cycle; and type- 
452 has fully-automatic fuel-injection, 
purge delay and attempt-relight system 
All are suitable for use with gas or oil 
flames, and operate on a principle of 
light intensity on a silicone photo-cell 
which can withstand temperatures up 
to 150 deg. (¢ Also featured is the type 
350 flame-trap auxiliary unit for use as a 
safeguard with pre-heated gas, and a 
full range of solenoid valves In this 
latter field, new products include a 
high-pressure oil  safety-valve type 
HPOR), and a plastic solenoid valve for 
ontrolling corrosive fluids 


James Gordon & Co. Ltd., Dalston 
Gardens, Stanmore, Middlesex 

On this stand are displayed pneumatic 
ind electronic automatic combustion 
ontrols, including one, two and three- 
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element feedwater controls; tempera- 
ture controls for superheated steam, 
chemical processes, etc and steam 
desuperheaters. Reducing, overflow and re 
lief valves are included, while also exhibited 
is a pneumatic sequential control for soot- 
blowers, valves, etc. Complete instru- 
mentation for boiler plant is also featured 


(Left) The Coal 
Pak solid fuel fired 
packaged boiler in- 
troduced by Davey 
Paxman & Co. Ltd 


(Right). The Hamworthy 
Engineering Ltd., com- 
bined gas/oil burner, ex- 
hibited for the first time 


items in this field being 
Igema distance water-level indicators 
and alarms, Mono chemical-type and 
Elliott thermal-conductivity-type gas 
analysis instruments, pressure and vac- 
uum recorders and indicators, liquid- 
level recorders and indicators, tempera- 
ture measuring instruments, flowmeters, 
B.Th.U. meters, humidity meters, tele- 
metering systems, 


the various 


etc 


A Vekos stoker 
fitted to a 
30-ft. by 8-fe 
diam. Lanca- 
shire boiler 
These stoker 
units are made 
and supplied 
by G.W.B 
Furnaces Ltd 


G.W.B. Furnaces Limited, P.O. Box 
No. 4, Dibdale Works, Dudley, 
Worcs. 

The Boiler Division of G.W.B. Fur 
naces Limited, are showing a Model 20 
boiler, from the range of *‘ Powermaster ”’ 
fuly-automatic packaged units covering 
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outputs of §17 to 20,700 Ib. hr., or 
§0,000 to 20,000,000 B.Th.U. hr A 
second boiler is the A.M.A. central 
heating boiler—a complete packaged 
unit suitable for burning solid fuel 
oil, refuse or a combination of fuels 
and available for capacities of from 
70,000 to 794,000 B.Th.U. hr An 
additional exhibit is the G.W.B.-Veckos 
stoker—a__ self-contained _pre-burning 
unit. The stoker is automatically con 
trolled and fed, and will burn all types 
of bituminous fuels, even strongly caking 
coals. It can be fitted to almost any type 
of fire-tube or water-tube boiler. The 
automatic control of the fuel supply and 
the combustion air ensures a constant 
fuel air ratio, proving a high CO, value 
of 14-16 per cent., with smoke-frec« 
operation. 


Hamworthy 
Poole, Dorset 
Various items of oil-burning equip 
ment are displayed on the Hamworthy 
stand, including a forced-draught rotary 
burner available for boiler outputs 
between 80,000 and 19,000,000 B.Th.U 
hr. ; a gas oil burner, which is exhibited 
for the first time ; and a 14-in. medium 
capacity pressure-jet register, the sprayer 


Engineering Limited, 


of which incorporates three unique 
features—the atomiser is constructed as a 
unit; the shut-off mechanism prevents 
the withdrawal of the sprayer without 
first shutting off the fuel supply; and 
in the event of the sprayer being fitted 
without an atomising tip, the fuel supply 
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1s automatically shut off. Also shown is a 
large-capacity pressure-jet register of 
the type supplied for large water-tube 
boilers, and which incorporates the same 
safety features as the smaller unit, but 
in addition the sprayer has a duplex 
atomising tip. Other exhibits include a 
pumping and heating set ; screw pumps ; 
ind an “ Aurora’? pump—a turbine or 
regenerative type unit with high-head 
characteristics, and designed for boiler 
teed or similar duties 


Alfred Herbert Limited, P.O. Box 
No. 30, Edgwick Works, Coventry 
Featured on this stand is the Atritor 
dryer-pulveriser, a_ self-contained unit 
for firing Lancashire, Economic and 
watertube boilers, metallurgical furnaces 
ind rotary kilns It operates on the 
rue attrition principle, incorporates a 
der, metal separator, pulveriser and 
and is designed to deal with coals 
ving a high moisture content—drying, 
pulverising and delivering the coal to 
burners in one operation Seven 
nit sizes, with capacities from 8§0 to 
1§,000 lb. hr., are available, the model 
exhibited being a No. 8 Atritor, with a 
ipacity of 1,4 lb. hr. This is shown 
ipplied to an Economic-type boiler 


the Hodgkinson Group of Com- 
panies, Ford Lane Works, Pendleton, 
Salford, 6, Lancs. 
James Hodgkinson 
Bennis Combustion 
Scorer Limited, all 
exhibits on this stand 
Hodgkinson Low Ram stoker for shell- 
and small water-tube boilers; a 
Bennis chain-grate stoker for similar 
ipplications ; and a Hodgkinson 
Meterfeed’’ underfeed stoker and 
Custodian ’’ control panel, suitable 
for boiler, kiln or furnace applications 
Also displayed is an 8-in. Universal 
elevator incorporating automatic control ; 


Salford) Limited, 
Limited and A. B 
contribute to the 

These include a 


type 


ind a high-speed screw elevator designed 
tor the economic handling of small coal 
rhis latter unit is supplied in six standard 


engths—13-ft. to 18-ft. inclusive 
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W. C. Holmes & Co. Ltd., P.O. Box 
No. B.7, Turnbridge, Huddersfield 

Dust-collection equipment exhibited 
by W. C. Holmes & Co. Ltd., covers 
types R.M. and U.K. Holmes-Rothe- 
muhle multi-cell cyclone collectors, the 
R.M. unit being of the through-pass type 
and the U.K., of the reverse-flow type 
The latter collector is claimed to be 
particularly suitable for those applica- 
tions where good gas distribution condi- 
tions cannot be economically achieved, 
and where large gas volumes are en- 
countered Also shown, as a working 
model, is the Holmes-Schneible multi- 
wash system which can be applied to a 
wide range of dust-collection and control 
problems involving liquid and _ solid 
particles. The Holmes-Retrofiux bag- 
filter exhibited is designed for those 
applications where high dust burdens are 
encountered, and or dusts of an adhesive 
nature have to be handled Finally, 
among dust-collection equipment is the 
Holmes-Elex electrical _ precipitators, 
specially-designed for the removal of 
extremely small particles, in the sub- 
micron range, from all types of carrier 
gas. The exhibits also include a display 
of Holmes-Connersville positive air 
blowers 


Honeywell Controls Limited, Green- 
ford, Middlesex 

This company have now introduced a 

range of pneumatic control equipment, 

and among a number of these new 

products on show are those with applica 

tion to air-conditioning plant, and 

components for air-balance control of 

double-duct air-conditioning systems 

Other new items, all of which have been 

introduced during the past five months, 

include transistorised panels for elec- 

tronic control systems associated with 

heating, ventilating and air-conditioning 

plants; electronic two-position and 

modulating humidity controls; auto- 

matic clock thermostats ; 

and outdoor thermostats 

working in conjunction with 

indoor thermostats to raise 

the output of a _ heating 

system as the outdoor tem 

perature drops. Also exhi- 

bited is a new range of 


The Hodgkinson high-speed 

screw-elevator arranged to 

feed coal on to a Hodgkinson 
chain-grate stoker 


relays — re 

and ss insertion 

thermostats incorporating 

built-in transformers and 

relays for multi-function 

response to boiler tempera- 

ture Finally, among new 

products is the Ultra-Vision 

flame-detector which is capable of 

sensing ultra-violet light exclusively, 

thus preventing unnecessary shut-down 
of oil or gas-fired furnaces 


Aquastat "’ 
mote-bulb 
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Hopes Heating & Engineering Co. 
Ltd., Smethwick, Birmingham 

Four new oil burners are included in 
the Hopes Heating & Engineering Co 
Ltd. exhibit on the British Oil Burner 
Manufacturers’ Association Stand, while 
other products representative of the 
company’s interests are an _ oil-fired 
boiler and two types of flue-draught 
stabiliser. 


Houseman & Thompson Limited, 
D.M. House, Newcastle upon Tyne, 2 
Exhibited for the first time by this 
company is the Palintest system—a 
simple, but accurate method of testing 
water by the use of tablets. The com- 
pany’s interest in water-treatment is 
further represented by D.M. boiler 
solution and conjunctional treatments 
for the prevention of scale formation and 
corrosion in all types of boiler ; and by 
water-treatment dosage units for the 
accurate control of chemical injections 
to boiler feedwater. Exhibits by the 
parent company, The Paterson Engineer- 
ing Co. Ltd., includes the C.E. Chloro- 
nome; Solobed de-ionisation unit ; 
water-testing equipment; a turbidity 
meter ; a model of a Stellar filter ; and 
diagrams showing the operation of 
Accelator and base-exchange plant 


Hubbard Combustion Limited, 30, 
Fife Road, Kingston-on-Thames, 
Surrey 

This company share a stand with an 
associate organisation, The Wallsend 
Slipway & Engineering Co. Ltd., and 
exhibit a full range of oil-firing equip- 
ment. The display includes pressure- 
jet, steam-jet and medium-pressure air 
systems, together with the Wallsend- 
Hubbard low-pressure air system which 
can be arranged for manual, semi- 
automatic or fully-automatic control 
Also shown is the Ray horizontal spinning 
cup oil-burner, and a range of fully- 
automatic burners designed mainly for 
application to central heating and domes- 
tic boilers. 


International Combustion Limited, 
19-29, Woburn Place, London, W.C.1 

The central exhibit on this stand is a 
Lopulco three-roller pulverising mill, 
recently developed for installation with 
the boilers at High Marnham power 
station. The mill is designed to handle 
2§ ton hr. of coal and is the first three- 
roller unit of this type to be built in the 
United Kingdom. Four mills of this 
type are to be provided for each of the 
five International Combustion boilers 
at this station. The association of the 
main exhibit with the High Marnham 
rower station is clearly indicated by a 
sectional scale model of one of the boiler 
units. Combustion equipment is repre- 
sented on the stand by a scale model of a 
tilting corner oil-burner, and a working 
model of the ‘LL ’’-type  travelling- 
grate stoker 


Ivor Power Specialty Co. Ltd., 
29, Woburn Place, London, W.C.1 
Equipment for cleaning both shell- 
type and water-tube boilers is exhibited 
by this company. The Ivor traversing- 
jet sootblower, mainly for vertical, 
Economic-type and smoke-tube boilers 





A Lopulco three-roll pulversing mill as 

developed by International Combustion Ltd., 

for installation at the High Marnham power 
station of the C.E.G.B 


is simple to operate by means of chain 
or extended hand-operating gear, and 
can be used while the boiler is “‘ on-load.”’ 
For cleaning the walls or screen-tubes of 
water-tube boilers, the Ivor industrial 
gun-type soot blower is available. This 
exhibit is completed by illustrations of 
typical Ivor suspended brick arches 


Keith Blackman Limited, Mill Mead 
Road, London, N.17 

Among exhibits featured by 
company are an aerofoil fan 
and blade section suitable for induced 
and forced-draught applications on 
steam-raising plant; a No. 15 fan, 
representative of an alternative range of 
f.d. fans, and fitted with a radia-leaf 
damper ; and an i.d. fan with air-cooled 
bearings and heavy-duty impeller built 
to withstand continuous high-tempera- 
ture conditions. Other fan equipment 
includes a range of “ Aristocrat ’’ impel- 
lers for use with oil-burners, space- 
heaters, etc.; and a high-temperature 
bifurcated axial fan for the removal or 
recirculation of hot air or other gases 
Representative of the company’s dust- 
collection units are a cut-away model of a 
combined induced-draught and _grit- 
arresting fan ; and a model of one of the 
Tornado-Cyclogalax high-efiaciency col- 
lectors, shown for the first time in this 
country. The Keith Blackman-Broman 
Ekstrom shot-cleaning system is repre- 
sented by a working model Finally, 
the exhibits include a selection of blowers 
suitable for the supply of high-pressure 
combustion air to oil or gas-fired 
furnaces 


this 
impeller 


Kelvin & Hughes (Industrial) Limited, 
Kelvin House, Wembley Park Drive, 
Wembley, Middlesex 

Ihe central feature of the Kelvin 
Hughes stand is the Auto Boiler Control 
System for shell-type boilers. A number 
of installations are illustrated, and sup- 
porting information gives details of 
increases in boiler efficiencies and mone- 
tary savings achieved during trial periods 
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of operation. One example shows an 
increase in efficiency of 7} per cent., and 
a saving of £2,880 effected over a period 
of six months. Other instrumentation 
being featured includes a system of smoke 
detection ; flue gas analysis instruments, 
comprising primary units, CO,, tempera- 
ture and combustion condition indicators; 
a range of flowmeters and circular-chart 
recorders ; and a comprehensive display 
of temperature control equipment. 


Lafarge Aluminous Cement Co. 
Ltd., 73, Brook Street, London, W.1 

The wide uses of refractory and insu- 
lating concretes made from Ciment 
Fondu Aluminous cement and Secar 250 
White Calcium-Aluminate cement are 
illustrated on this stand. Actual exhibits 
include ignition and _ stoker arches, 
burner blocks, flat roof blocks, furnace 
doors and lids, combustion chamber 
units, a sectioned high-duty combustion 


(Above). Cut-away 
arrangement show- 
ing details of a 
typical Lucas hy- 
draulic pump 


(Right) A model 
from the Marshall 
Sons & Co. Ltd 

P *’-type range of 
boilers. This unit, 
the P30,"’ is 
rated at 1|-million 

B.Th.U. /hr 


chamber, together with various cements 
and aggregates. There is also the new 
synthetic aggregate known as “ Alag,”’ 
for use with Ciment Fondu high-alumina 
cement, the resultant concrete, which 
is heat-resistant, attaining high qualities 
of density, hardness and strength within 
24 hours. Numerous photographs fur- 
ther illustrate the use of these products 
for boiler and furnace applications 
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Lodge-Cottrell Limited, George 
Street Parade, Birmingham, 3 

This company’s interests in electrical 
precipitation are illustrated by a working 
model, using finely-atomised liquid to 
show the general principle of precipita- 
tion; a static model of a precipitator 
for cleaning blast-furnace gases ; and of 
particular interest, a static model of a 
precipitator for the removal of dust from 
the combustion gases of a pulverised-coal 
fired boiler, typical of those installed in 
large power stations. Another exhibit is 
a full-sized static rectifier and control 
panel as used in conjunction with all 
types of precipitator units. The display 
also includes sections of collector and 
discharge electrodes. 


Joseph Lucas Limited, Great King 
Street, Birmingham, 19 

A range of high-efficiency hydraulic 

pumps and motors exhibited by this 

company covers out- 

puts from 60 gal. hr. to 

3,000 gal. hr. with 

maximum operating 

pressures ranging from 

3,000 to §,000 lb. sq 

in. Maximum speeds 

vary from 6,000 r.p.m 

to 2,000 r.p.m. for the 

large units. Two work- 

ing displays demon- 

strate the efficiency of 

Lucas atomisers, which 

are designed to handle 

flows up to §,000 Ib. hr 

The range _ includes 

swirl-plug and swirl- 

plate types operating 

at various spray angles 

between 45 and 80 

with working pressures 

to sult specific require- 


ments. Also included is a ‘‘ Lancas- 
trian’’-type boiler conversion register. 
the recommended fuel for which 1s 
either 950 sec. Redwood No. 1 (at 100 
deg. F.) or 3,500 sec. Redwood No. |! 
at 100 deg. F.). The burner employs a 
low-pressure forced-draught system, 
good atomisation being ensured by the 
incorporation in the system of specially- 
developed Lucas sprayers and a high 
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pressure fuel pump. Another exhibit is 
the Lucas portable hand-operated torch 
igniter, which operates on diesel fuel 
or gas-oil, and comprises a fuel-pump 
immersed in a self-contained fuel-tank, 
a generator, a high-energy unit, and a 
combined fuel-atomiser and sparking 
plug. Finally, the Lucas ‘“ Oil-o- 
Matic’’ burner is shown fitted to a 
domestic boiler and a space-heater. 


Marshall Sons & Co. Ltd., Britannia 
Works, Gainsborough, Lincs. 

Exhibited for the first time by this 
company is a model from the range of 
Marshall ‘P-type fully-automatic, 
packaged, hot-water heater with outputs 
from 500,000 to 1,340,000 B.Th.U. hr., 
and designed to burn either oil or gas. 
The “‘P’’-type boiler is a four-pass, 
horizontal, fire-tube unit with 5 sq. ft. 
of heating surface per rated boiler h.p. 
It is mounted on a heavy steel frame with 
integral f.d. blower and burner controls. 
Other packaged boilers exhibited are 
from the Marshall “‘CB”’ and “M’”’ 
ranges. The former covers units with 
ratings from 1,380 to 20,700 lb. hr., 
while the latter consists of units rated 
from §20 to 1,380 lb. hr. Both types 
are designed to burn either fuel-oil or 
gas. 


Metropolitan Engineering Co. Ltd., 
47, Whitechapel High Street, London, 
E.1 

A new development, whereby the 
Metro-Flex gas-tight sealing equipment 
manufactured by this company is oper- 
ated in conjunction with an oil-fired 
boiler, so that the boiler may be used as a 
thermal-storage unit during periods of 
low-load running, is featured on this 
stand. Any boiler may be modified in 
this way, and its flexibility in handling 
fluctuating loads will thereby be increased. 
A further point stressed by the company 
is the prevention of smut or smoke 
emission, caused by low chimney base 
temperatures. With this system, firing 
only proceeds at an effective rate. When 
the heat input begins to fall, the burners 
will cut out and the boiler is “‘ sealed- 
off ’’ with the Metro-Flex control. In use 
as a thermal storage unit, no cold air 
will be drawn through the boiler, and 
avoidable heat losses are eliminated. 


Midland Industries Limited, Heath 
Town Works, Deans Road, Wolver- 
hampton 

On this stand are examples from the 
MIL range of thermostatic steam-traps 
and ball-float-traps, with thermostatic 
air-release ; together with a selection of 
pressure-reducing valves for use with 
both steam and air. Valves designed 
specially for high-pressure hot-water 
systems, air eliminators for low-pressure 
hot-water systems and also examples of 
stop-valves, check-valves and _= sight 
glasses are included in the range of 
accessories displayed. 


The Mirrlees Watson Co. Ltd., Ken- 
nerley Works, 163, Buxton Road, 
Stockport 

Two stoker units are exhibited by this 
company—the size 50 “‘ HF ”’ automatic 
underfeed stoker for Lancashire, Cornish 
and Economic-type boilers, and also a 
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stoker for firing coke in which special 
provision is made to guard against the 
abrasive qualities of this fuel. A section- 
alised stoker gearbox is_ exhibited 
primarily to show the method of impart- 
ing a “‘ breathing ’’ action to the firebed 
of the Mirrlees stoker. A forced-draught 
burner, shown installed with a sectional 
boiler is designed to burn various types 
of fuel including coke-breeze and re- 
claimed cinders. 
The Morgan Crucible Co. 
Neston, Wirral, Cheshire 
Featured on the Morgan Crucible 
stand is the Tri-Mor range of castable 
and mouldable refractories, that can be 
fired im situ, yet are claimed to have a 
performance comparable to that of super- 
duty pre-fired refractories. Traditional 
and special refractories are also exhibited 
as representative of the many products 
manufactured by the company. These 
include bricks, furnace shapes, assay 
ware, tubes, sheaths and “‘ Purox ”’ high- 
purity ceramic oxide refractories for use 
in the temperature range 1,950 to 2,600 
deg. C. Among other products are 
jointing compounds, high-temperature 
grease, colloidal graphite, carbon con- 
tacts and inserts, and silicon carbide 
heating elements. 


Ltd., 


Newalls Insulation Co. 
Washington, Co. Durham 
In addition to this company’s well- 
known 85 per cent. magnesia, New- 
tempheit and asbestos, a comparatively 
new product Newtherm calcium silicate 
insulation is being shown. Features of 
the new material are light-weight and 
strength, combined with good thermal 
efficiency and moisture resistance. 
Newalls (Registered Brand) Super Glass 
insulation is displayed in a variety of 
forms, while among asbestos products is 
the well-known Paxtile, which is now 
available with a special plastic facing. 


Newton Chambers & Co. Ltd., 
Thorncliffe, Sheffield 

Among the exhibits on this stand is a 
Redfyre Emma coke-fired boiler for 
central heating. It is a 1,000,000 
B.Th.U. hr. unit, and is complete with 
scraper-type coke-charging arrangement. 


Ltd.’ 


Peabody Ltd. are showing a 
new HT combined fuel- 
burner, from a range having 
a nominal maximum rating 
of 250-million B.Th.U./hr 
from each burner when firing 
p.f., heavy oil or high- 
pressure gas, either separ- 
ately or in any combination. 


Exhibited for the first time is the Redfyre 
corner-tube boiler, for steam and high- 
pressure hot-water, which can be fitted 
with the Emma stoker for coke-burning, 
or any other type of fuel burner. Red- 
fyre Centramatic oil-fired water-heaters 
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and boilers are also shown. The Struth- 
ers Wells range of heat-exchangers, 
direct-fired heaters and indirect heating 
systems are illustrated by the use of 
models and photographs, while for the 
convection-type furnace recuperator field 
a special display of recuperator tubes 
with cast-in end connections are exhi- 
bited. Finally, there is a model of an 
Inka air pre-heater, together with needle 
convection unit. 


Nu-Way Heating Plants Ltd., Droit- 
wich, Worcestershire 

Among the examples of oil-burning 
equipment exhibited by Nu-way are 
three models shown for the first time. 
These include a “ packaged’’ version 
of the well-established Rotavac (low- 
pressure-air-atomisation) system of in- 
dustrial oil-firing. Having no moving 
parts the Rotavac can maintain high- 
efficiency over long periods with very 
little maintenance. Units available in- 
clude air directors (both induced and 
forced-draught) for boiler and furnace 
applications, and combined oil pumping 
and heating units with integral primary- 
air fans. The two remaining new units 
are the Model SB fully-automatic heavy- 
duty oil-burners for steam-raising boilers, 
etc., and the Model ZL.2 automatic 
light-oil burner for domestic boilers. 


Oil Burner Components Limited, 
Vine Lane, Droitwich, Worcester- 
shire 

This company, with seven depots 
throughout the United Kingdom and 
Eire, distribute a wide range of com- 
ponents and accessories for heating equip- 
ment. A number of these are exhibited, 
including spares for all types of burners ; 
controls ; draught stabilisers; fan im- 
pellers ; fuel pumps ; gaskets and seals ; 
oil-burner test gear; oil-filters; oil 
meters ; solenoid valves ; tank contents 
gauges ; thermostats ; time-switches, etc. 


Peabody Limited, 300, Vauxhall 
Bridge Road, London, S.W.1 

The new Peabody HT combined fuel- 
burner displayed on this stand is from a 
range having a nominal maximum rating 
of 250-million B.Th.U. hr. from each 


burner when firing pulverised-coal, heavy 
fuel-oil or high-pressure gas, either 
separately, or in any combination. An 
important feature of the burner is the 
tertiary air-register, which in conjunc- 
tion with the secondary air-register, 
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enables the burner flame to be shaped 
between the two extremes of maximum 
and minimum flame spread by air- 
register control without loss of turbulence 
and efficient fuel and air mixing. Full 
use is made of the throat area by provid- 
ing the necessary air flow with low 
draught loss and low excess air ratio 
Both air-registers may be controlled at 
the burner front-plate or remotely by 
automatic means. For low operational 
rates the secondary air-register may be 
completely closed, which in effect 
decreases the size of the burner. The 
burner front-plate houses the Peabody 
fully-automatic oil-burner, which is 
designed to operate at full-load or pilot 
duties 


The Permutit Co. Ltd., Gunnersbury 
Avenue, London, W.4 

The Permutit Co. Ltd. feature a 
complete range of water treating ¢equip- 
ment, with particular emphasis on the 
treatment of feedwater. Of particular 
interest are two new Permutit pumps on 
view for the first time: the Mark 6, a 
chemical pump for dealing with prac- 
tically any chemical solution used in 
water-treatment ; and the Mark 7, a 
high-pressure pump for injecting con 
ditioning chemicals into high-pressure 
boilers of up to 4,000 Ib. sq. in rhe 
Mark 6 pump is of the positive-dis- 
placement type. Pump heads and plung- 
ers available in a choice of materials 
to suit the solution being handled ; either 

1¢ or two heads can be provided so 
that when necessary two different solu- 
tions can be dealt with. Drive is through 
V-belts from a squirrel-cage motor 
Ihree-speed change pulleys are provided 
ind there is a stroke-adjusting device 
giving variations from zero to 
maximum while the pump is running or 
stopped. These features simplify adjust- 
ments in output and give a wide range 
in capacities for each diameter of plunger 
he high-pressure injection pump is of 
the reciprocating, horizontal, short- 
stroke, double-plunger type Features 
ire its high working pressures—up to 
4,000 Ib. sq. in.—and the twin pump- 
heads operated by diametrically-opposed 
ccentrics 


are 


infinite 


M.O.M. 
Trading Estate, 


Photoelectronics 
Oldfields 

Surrey 
Prominence is given on this stand to a 
range of automatic sequence and flame- 
failure controls for all types of oil- 
burners These incorporate photo- 
resistive photocells, and provide the 
complete programming sequence for 
lighting-up and safe running They 
incorporate safe-start relays, pre- and 
post-purge periods, and self-checking 
Working and demonstration 


Limited, 
Sutton, 


ircults 
units are included to show the application 
throughout industry of the Photoelectron- 
relay, and the operation of the com- 
ny’s smoke alarms and smoke density 
vdicators 


G. C. Pillinger & Co. Ltd., Sutton 
Common Road, Sutton, Surrey 

The exhibits on this stand are repre 
entative of the company’s interests in 
boosters and pumping plant for cold and 
hot-water services, medium and high- 


Engineering 


pressure hot-water systems, and oil- 
firing equipment. In this latter category 
three burners are shown from the G.C.P 
range, covering ratings between 65,000 
and 500,000 B.Th.U.hr and a 
I.M.H.O. burner rated at from 6 to 
13 gal. hr. is shown fitted to a Hartley 
& Sugden “ Oilex”’ boiler with a 
capacity of 1,350,000 B.Th.U. hr. Other 
burners rated at from }$ to 38 gal. hr 
are displayed, while in addition, there is a 
demonstration unit of the company’s 
* Synchro-Safe ’’ flame-failure control— 
fitted as standard to all Pillinger burners 


Prior Stokers Limited, 1-3, Brandon 
Road, York Way, N.7 

Prior underfeed stokers, suitable for 
application to various types of boilers, 
furnaces and kilns are shown on this 
stand, together with the recently-intro- 
duced Prior clean-air control This 
latter device, which has been designed 
to ensure smokeless combustion under 
all conditions, allows a limited amount 
of secondary air to be directed towards 
and over the top of the fire-bed, so that 
it will mix with the products of combus- 
tion as they pass to the flue. Should the 


stoker be stopped i.e., by a 
thermostatic control) any partly- 
burned gases will receive the 
necessary oxygen for clean and 
complete combustion. The exhi- 
bits also include models from the 
Prior range of oil-burners, and 
air-heater equipment manufac- 
tured by an associated company 
Zephair Limited 


Radiovisor Parent Limited, 
Stanhope Works, High Path, 
London, S.W.19 

Items of particular interest 
exhibited by Radiovisor are the 
smoke alarm (type SA.56 Mark 
II) with an improved optical 
ystem, and shown operating in 
conjunction with the type-HW 
event recorder; the type-RV.2 
smoke indicating equipment ; 
and two new items in the range 
of Flamestat flame-failure pro- 
tection and automatic lighting-up 
equipment—the type FF 10 
fully-automatic equipment for 
oil-burners, and the FU 200 
for automatic gas-burners. Also 
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displayed, are items representative of the 
company’s interests in photo-electrically- 
controlled doors and draught-locks, and 
photo-electric and electronic liquid and 
material level-controllers. 


Riley (IC) Products Limited, 19-29, 
Woburn Place, London, W.C.2 
This company, which is, of course 
a member of the International Combus 
tion Group, exhibit two mechanical 
stokers—a ‘“‘ T’’-type stoker which can 
be supplied with the optional facility 
of self-contained ash-removal gear, and 
the Riley ‘‘ Robot’’ automatic stoker 
Also shown are a selection of oil-burners 
covering requirements from § lb. to 40 
lb. hr., and including the ““HL”’ type 
designed to handle a wide range of fuel- 
oil. This particular burner is fitted with 
duel atomisers providing a good turn 
down ratio to meet fluctuating loads 


Ruston & Hornsby Limited, Lincoln 

The horizontal **‘ Thermax’’ boiler 
exhibited on this stand ts representative 
of a range of oil or solid-fuel fired units 
having evaporations from 1,200 to 


17,500 lb. hr., and of the three-pass 


(Left) Cut-away view show 

ng details of the 

horizontal three-pass ** Ther 

max *’ boiler These units 

are available with evapora 

tive capacities from 1,200 to 
17,500 /b./hr 


Ruston 


(Below) A model of the 
Simon Carves electro-precip- 
itator which has been de- 
signed specially for the 
iron and steel industry 


it Rau > Paes Bik tog 


up 





Engineering and Boiler House Review, 


wet-back type. From the wide range of 
diesel generating sets available from 
Ruston & Hornsby, the unit exhibited 
on this occasion is the ** 6YE,”’ for so c's 
operation and rated at 48 75-kW at 
1,000 1,500 r.p.m. The “6YE”’ is a 
heavy-duty, six-cylinder, water-cooled, 
four-stroke unit, with open-type com- 
bustion chamber and direct injection. 


Senior Economisers Limited, 303 
306, High Holborn, London, W.C.1 

Senior Economisers Limited are show- 
ing their full range of economiser heating 
surfaces for medium and high pressures. 
The well-known straight gas-passage 
design is the main feature of the exhibit, 
which includes a full-size cast-iron “‘ H ”’ 
tube economiser and sections of the 
C.l.-clad high-pressure designs typical 
of those installed in power stations 
Associated companies exhibiting on the 
same stand are Thermal Efficiency 
Limited and Cupodel Limited. The 
former are showing various types of high- 
duty elements as used in their convection 
heaters capable of pre-heating air to 
temperatures as high as 750 deg. C. 
Cupodel Limited, specialists in  hot- 
blast plants for foundries and steelworks, 
are displaying a model of a typical 
installation in an iron foundry 
Simon-Carves Limited, Cheadle 
Heath, Stockport 

All the Simon-Carves exhibits are 
concerned with equipment for the electro- 
precipitation of industrial gases, fumes 
and mists. The main display comprises 
a scale model and a large sectional draw- 
ing of a new development in the electro- 
precipitation of the waste-gases resulting 
from the oxygen-blown open-hearth 
steel-making process. Other displays 
are an illuminated, animated diagram 
demonstrating the principles of electro- 
precipitation; and a working model 
demonstrating oil-mist precipitation 
Spencer-Bonecourt-Clarkson Lim- 
ited, 28, Easton Street, W.C.1 

Spencer-Bonecourt-Clarkson Limited 
feature a ‘* Steambloc ”’ oil-fired packaged 
boiler unit from a range covering capa- 
cities from 1,500 to 25,000 Ib. hr 
Burner equipment fitted to the boiler 
shown is of the combined oil gas type, 
arranged to give a modulating flame 
control for loads down to approximately 
one-quarter of the normal rating. Also 
exhibited in conjunction with this boiler 
is a “Fireye’’ programming unit 
The well-known Clarkson thimble-tube 
single-pass vertical boiler is represented 
by a Bato 100 fully-automatic oil-fired 
packaged unit, available in a range with 
capacities from 345 to 980 lb. hr. Non- 
packaged units of this type cover capaci- 
ties of 1,400 to 2,880 Ib. hr 


Spirax-Sarco Limited, Cheltenham, 
Glos. 

Spirax-Sarco are showing for the first 
time their complete range of thermo- 
dynamic steam-traps. Screwed models 
are available in {-in., }-in. and j-in 
sizes, all suitable for pressures from 8 to 
350 lb. sq. in., and temperatures up to 
550 deg. F Condensate discharge 
capacities covered by the range are 
from s00 to 2,500 Ib. hr Flanged 
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models having the same capacities are 
available in }-in. and j-in. sizes, with 
recommended working pressures up to 
350 lb. sq. in. and temperatures of 550 
deg. F. Flanged models for 750 lb. sq 
in. and 800 deg. F. are made to special 
order. Screwed models are all in stain- 
less-steel, while flanged traps are of 
forged-steel with stainless-steel inserts 
Integral stainless-steel strainers are pro- 
vided in all but the {-in. size. A particu- 
lar feature of these steam-traps is their 
ability to withstand damage by frost 


(Above) The Spirax-Sarco 
“TD 350°" thermodynamic 
steam trap with flanged con- 
nections These units are 
available for pressures up to 
350 /b./sq. in. and tempero- 
tures of 550 deg. F 


(Right). A model OK 4740 

Stone-Vapor packaged oil-fired 

steam generator as exhibited 
by J. Stone & Co 


J. Stone & Co. 
London, S.E.14 
The Stone-Vapor packaged steam 
generator is an oil-fired, forced-circula- 
tion water-tube boiler providing an 
automatically modulating output. Fully 
self-contained and easy to install, it is 
smaller, and weighs less than a conven- 
tional boiler of the same rating. Steam 
is raised in 2 min. from cold, and there- 
after only when required. There is no 
wasted fuel or water. Other important 
advantages claimed include:—smoke- 
free combustion, the ability to cope with 
widely-fluctuating loads, simple operation 
and maintenance, and constant high 
efficiency at all rates of evaporation 
Exhibited are two model OK4740 
boilers of this type. Working in parallel, 


Deptford) Ltd., 
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these units would be capable of supplying 
between 1,100 and 9,000 Ib. hr., and 
would occupy a floor space measuring 
approximately 12-ft. by 6-ft 


Sturtevant Engineering Co. 
Cannon Street, E.C.4 

This company have exhibits on two 
separate stands. On stand 8.B is equip 
ment concerned with fuel efficiency in 
steam-raising by the application of 
mechanical-draught techniques, and fans 
with and without vane-control for 
mechanical-stoker and oil-fired boilers 
The collection of grit and dust from 
combustion products, fuel-sampling 
equipment, industrial vacuum cleaners 
with particular reference to boiler flue 
and tube cleaning), and corrosion pre 
vention of boiler auxiliaries and process 
equipment are also interests of Sturtevant 
Engineering, and are represented on 
this stand. On stand 11.F are shown the 
latest designs of electrostatic precipita 
tors, including tubular and plate-types, 
while an irrigated precipitator tube is 
included as a working exhibit. 


Ltd., 


Swinney Brothers Limited, Morpeth, 
Northumberland 

Featured by Swinney Brothers is the 
‘* Enterprise ’’ rotary-cup oil-burner, in a 
range of 12 sizes, covering outputs from 
4 to 166 gal. hr., and suitable for both 


steam raising and hot-water boilers 
Fully-automatic or semi-automatic com- 
bustion controls can be provided, and 
the burners are available either for 
forced or natural-draught applications 
Also exhibited is the ‘ Moduflame ”’ 
self-proportioning burner, particularly 
for application to industrial furnaces; 
pressure-jet burners for large steam- 
raising units; medium-pressure air 
burners ; oil-fuel heaters ; and pumping 
and heating plants 


John Thompson Limited, Wolver- 
hampton 

Exhibits of the John Thompson Group 
of Companies include a composite coal- 
fired installation comprising a Super 
Economic single-flue boiler, a John 





For the 
prevention of corrosion in 
condensate systems 


HAGAFILM 


In space heaters, process heaters, evaporators 
and condensate lines Hagafilm formsa 
non-wettable film that protects vital surfaces 
from corrosion and improves heat transfer 
Hagafilm has for long been used in 

America with striking results 

Now in the United Kingdom it is showing the same 
efficiency, and reducing maintenance and 
replacement costs considerably. 

Albright & Wilson advice and technical service 
on the use of Hagafilm in the solving of wate: 


treatment problems is freely available 


Mole) encom) 9 -),91C1, 8 mm A) & 10), Molal-Taallor-li-miels 





For controlling corrosion 
and preventing hard water scale formation 
in water heating and cooling systems 


CALGON 
For small installations—MICROMET * 


Threshold treatment with Albright & Wilson’s 

Calgon (glassy sodium metaphosphate) has been firmly 
established as a reliable method of controlling 
corrosion and preventing hard water scale. Threshold 
Treatment is applied by adding a few parts per million 
of Calgon to the water used in heat exchangers, 


condensers and cooling systems 


For preventing scale deposits in high and 
low pressure boilers 


PHOSPHATE CONDITIONING 


Phosphate conditioning of boiler water is well 
established as the most satisfactory method of 
preventing scale deposits in all types of boilers. 
Scale cannot form when a reserve of phosphate is 
present in boiler water. Phosphate conditioning is 
indispensable at high pressures, and leads to such 
improvements at low pressures that it is generally 
preferred to other treatments. 


Ask your supplier 

of boiler conditioning chemicals 
how little you would have to pay 
to be sure your boiler 

is scale free all the time 


ALBRIGHT & WILSON (Mfg) LTD 


Water Treatment Department 


1 KNIGHTSBRIDGE GREEN~LONDON: SW1 
TELEPHONE: KENSINGTON 2422 


the answers to water treatment problems 
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Thompson Iriumph ”’ travelling-grate 
stoker and a John Thompson “ Owl”’ 
vibratory ash-extractor The Super 
Economic boiler is one of a range built 
to provide evaporations of from 2,000 
to 25,000 Ib. hr., from and at 212 deg. F., 
the maximum working pressure being 
260 Ib. sq. in The ‘“ Triumph’ 
travelling-grate stoker is extremely suit- 
able for the burning of low-grade fuels 
Boilerhouse pipework, by John Thomp- 
son (Pipework) Company, is exhibited, 
while John Thompson Instrument Com- 
pany products being shown comprise an 
instrument panel complete with draught 
gauges, flowmeters, and smoke detection 
equipment A self-contained mixed- 
bed water de-ionisation plant, designed 
and manufactured by John Thompson 
Kennicott Company, is also displayed 
John Thompson (Wilson Boilers) Com- 
pany “ Multipac’’ oil-fired package 
boilers are represented by a model from 
the range which is designed for evapora- 
tions up to 20,000 Ib. hr These wet- 
back “* package ’’’ boilers are easily and 
quickly convertible into either solid- 
fuel burning or oil-fired units. A new 
but smaller package ’’ boiler is intro- 
duced by John Thompson (Wilson 
Boilers) Company—the oil-fired ** Demi- 
pac whose range will have capacities 
of from 500 to 2,000 Ib. hr. In addition, 
there is a model of one of the water-tube 
boilers supplied by John Thompson 
Water Tube Boiler Company for the 
Whitegate Oil Refinery. These units are 
I ype 65.S water-tube “ package ”’ boilers 
rated at 32,000 Ib. hr., and fitted with an 
economiser and a superheater from which 
the final steam temperature is 450 deg. F 
John I. Thornycroft & Co. Ltd., 
Smith Square, London, S.W.1. 
Featured on this stand is an oil-fuel 
pumping and heating unit of duplex 
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pattern, which two electric 
fuel-pumps, one electric lighting-up 
heater, two steam oil-fucl heaters and 
duplex suction and discharge filters 
The equipment provides 100 per cent 
stand-by capacity, permitting each pump 
to be used with any heater. The electric 
heater can be used for lighting-up condi- 
tions, or as a booster heater in series, 
with either of the steam 
heaters before full steam 
pressure is available A 
lhornycroft oil-pressure 
control valve is incorporated 
into the system to main- 
tain any set discharge pres- 
sure constant and indepen- 
dent of the rate of flow 


comprises 


A Thornycroft oil pumping and 

heating unit similar to that 

exhibited by the company 

but not incorporating the 

Thornycroft pressure control 
valve 


This valve is suitable for sensitive pres- 
sure setting to match the boiler load rate 
The oil fuel output is 1,500 lb. hr. at 
325 lb. sq. in 


Ronald Trist & Co. Ltd., Bath Road, 
Slough, Bucks. 

Boiler controls displayed on this stand 
cover the wide range of Mobrey equip- 
ment, a feature being the latest types of 
glandless vertical controls. These new 
types include a dual unit for the provision 
of electric feedpump control and low- 
water cut-out and alarm in one assembly 
an electric high and low-level alarm 
complete with gauge glass, suitable for 


use in conjunction with visual and 
audible warning systems ; and a vertical 
pump control for use with electrically 
driven pumps, motorised or magnetk 
valves Other items include smok« 
density equipment for both large and 
small boilers, level control equipment 
safety switches, and a range of “ Se 

trist ’’ engineering rubber products 


Versil Limited, Rayner Mills, Livers- 
edge, Yorks. 

A large range of Versil 
thermal pipe insulations with various 
finishes are displayed on this stand, 
including examples of industrial insula 
tions with protective steel cladding 
Versil glass-fibre mattresses, enclosed in 
wire netting and supercoated with arm 
ouring cement and extensively used for 
steam pipe insulation purposes. Specially 
featured is the Versil glass-fibre structural 
insulation ** Roofrap,’’ and other forms 
of low-density glass-fibre mats. Other 
products include replacement-type ait 
filter cells and glass-felt pipe-wrap 


glass-fibre 





The Right Hon. Lord Mills, K.B.E 
Paymaster General and former Minister 
of Power, open the third Inter 
national Instruments, Electronics and 
Automation Exhibition at Olympia, 
London, on May 23rd 

. 


is to 


The Minister of Power has made the 
following appointments to the North 
Eastern Electricity Board, with effect 
from April ist:—Mr. S. C. Hills, 
O.B.E., to be a part-time member of the 
Board, and Mr. J. F. Skipsey, B.Sc 
M.I.E.E.. manager of the Tyne-Sub- 
Area, to be a member while continuing 
to serve as a full-time officer. Major 
Cc. L. Baldwin, M.C., J.P., has been 
reappointed as a part-time member 
Col. E. G. Angus, C.B.E., M.C., and 
Mr. J. Bowman, O.B.E., J.P., retired 
from the Board on March 31st on com 
pletion of their terms of office 

* . . 

Sturtevant Engineering Co. Ltd., 
have issued a new publication (No. 2504 
entitled ‘* Multivane Fans Type MVAZ.”’ 
This publication of some 32 pages, 
gives detailed particulars of these fans, 
constructional details, arrangements for 
belt-drive, and in tabular form, compre- 
hensive details regarding capacities 
Copies of the publication are available 
on request to the company at Southern 
House, Cannon Street, London, E.C.4 


Dewrance & Co. Ltd. announce that 
Mr. J. W. Plowman has resigned his 
directorship due to health reasons, and 
Mr. B. S. Bass, previously sales man- 
ager, has been appointed to the Board 
as sales director 

* * * 

Ruston & Hornsby Limited, Lincoln, 
announce the appointment of Mr. C. J. 
Hind as engineering director Mr 
Hind received his early engineering 
training with Rustons, and in 1940 was 
transferred to the associate company— 
Davey, Paxman & Co. Ltd., Colchester, 
to assist in the design, and development 
of the 12 TPM diesel engine After 
the war, Mr. Hind became chief experi- 
mental engineer to Dennis Brothers & 
Co. Ltd., Guildford, but in 1949 he 
returned to Davey, Paxman & Co. as 
chief designer, and in 1953 he became 
Paxman’s chief diesel engineer In 
1957, he returned to Rustons at Lincoln 
as chief engineer (Engines 

* * * 

Mr. Stuart Maybery, plant engineer 
of Stanley Works (G.B.) Limited, makers 
of Stanley tools, has been elected secre- 
tary of the Sheffield and District Branch 
of the Institution of Plant Engineers. 

* * * 


Mr. V. G. S. Goss has been appointed 
sales manager of La Mont Steam 
Generator Limited 


Thos. W. Ward Limited has a 
quired the entire share capital of Anchor 
Insulating Co. Ltd., steam and refriger 
ating engineers, caulkers, etc., of Thermal 
Works, Woolwich Industrial Estate, 
London, S.E.18 The business of 
Anchor Insulating is complementary 
to that of Dick’s Asbestos and Insulating 
Co. Ltd., a member company of the 
Ward Group, and a close working asso 
ciation will be developed between the 
two companies to further operations ir 
the field of insulation. Messrs. F. W. 
Robinson, S. J. Dyal and W. S. 
Isherwood, who are directors of Dick’s 
Asbestos and Insulating Co. Ltd., have 
joined the board of Anchor Insulating 
Co. Ltd., and Mr. F. W. Robinson has 
been appointed chairman, and Mr: 
W. S. Isherwood, general manager 
Mr. R. A. Fishlock remains on th: 
board of Anchor Insulating Co. Ltd 
and will be responsible for sales directior 

* . * 

Mr. Vincent Everard, works director 
of Belliss and Morcom Limited, Bir 
mingham, the well-known manufacturers 
of steam turbines, compressors, steam 
engines, condensing plant, etc., has 
been elected president of the Engineering 
and Allied Employers’ National Federa- 
tion. Mr. Everard succeeds Sir Kenneth 
Hague, deputy chairman (and chairman 
designate) of Babcock & Wilcox Limited 
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New method of soot- 
blowing 
As the 

station generators 

has have the 
problems associated with soot-blow- 
ing. More soot-blowers are required, 
and in turn this has called for an 
increase in the blowing medium— 
air or steam. Investigations into this 
problem at the Port Jefterson station 
of the Long Island Lighting Co. of 

America, where an air-operated sys- 

tem is installed, have resulted in a 

slight modification to the retractable 

soot-blowers themselves. This has 
involved replacing the single-speed 
lance-traversing motor fitted to each 
blower with a two-speed unit—an 
arrangement made possible by the 
fact that the Copes-Vulcan design 
of soot-blower installed utilises two 
motors, One to rotate the lance and the 
other to extend and retract it. Each 
retractable lance now advances into 
the furnace at twice its standard speed. 
There is no increase in _ rotational 
speed, which might result in nozzle 
end whip or reduced cleaning effi- 
ciency, as the lance continues to be 
separately rotated. The high-speed 
feature may be applied to either the 
extension or retraction phase. It is 
claimed that the new traversing speed 
saves 2§ per cent. on air requirements, 
with a similar reduction in cleaning 
time, and a corresponding saving of 
compressor operating time. There 
has been no drop in efficiency at the 
new speed, and there are no additional 
controls or manipulating devices re- 
quired which might complicate the 
soot-blowing procedure. The com- 
pany anticipate a possible reduction 
in size or number of air compressors 
and receivers needed with future 
installations, and it is suggested that 
although this modification has in- 
volved a system using air as the blow- 
ing medium, it should work equally 
as well with a system using revenue- 
producing steam. (Power, Vol. 104, 
No. 3, p. 235 
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Metallurgical evaluation of super- 

heater tube alloys 

The ASME Research Committee 
on high-temperature steam genera- 
tion has a programme to determine 
the performance characteristics of 
selected ferritic and austenitic tube 
materials when exposed to the action 


Seam on 


Abridgments of recent articles in the colonial and foreign 
technical press, concerning design and progress in the 
technique of steam generation and power plant equipment 


of steam at high temperatures and 
pressures. The test units for this 
programme are installed at the Philip 
Sporn station of the American Elec- 
tric Power Service Corporation near 
Ohio. In this research, selected 
materials in tubular form are sub- 
jected to high-pressure steam (2,000 
Ib./sq. in.) at temperatures of 1,100 
to 1,500 deg. F. for periods up to 
36 months to determine the resistance 
to corrosion and creep, the effects of 
oxide films on thermal conductivity, 
the metallurgical stability, and the 
resistance to thermal shock. The 
test tubes are exposed to air on the 
outside and there is no temperature 
gradient across the tube-wall. The 
paper reviewed here is concerned with 
metallurgical aspects of this pro- 
gramme. Five units are involved, 
with two containing the ferritic 
tube materials operating at 1,100 
and 1,200 deg. F., and three with the 
austenitic tubes at 1,200, 1,350 and 
1,500 deg. F. The steam pressure 
in each unit is approximately 2,000 
lb./sq. in. and the tubes are 2 in. 
o.d in. wall 42 in. long. 
The types of steel tested are as 
follows 


The results from the visual and metal- 
lurgical examinations after the first 
six-months’ exposure permit the fol- 
lowing conclusions: (1) Visual exam- 
ination indicated differences in the 
appearance of the scale on the 
outside surface of the ferritic tubes 
after exposure at 1,100 and 1,200 
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deg. F., but micro-examin- 
ation indicated relatively 
slight ditterences in_ the 
amount of actual attack, es- 
pecially at 1,100 deg. F. At 
1,200 deg. F. the measured depth of 
scale for these steels varied from 0.01 
to 0.017-in. with 9-Cr 1-Mo showing 
the least and 2} Cr 1-Mo the greatest 
amount of scaling. At both tempera- 
tures the scale thickness on the ID 
was comparable to that on the OD 
This is in agreement with the known 
effect of increasing chromium content 
in improving the resistance to scaling 
in both air and steam, especially at 
temperatures in excess of 1,100 deg. F 
2) With the austenitic steels the 
scale on the OD was slight at each 
of the three temperatures. While 
visual appearance of the ID indicated 
little attack, certain of the tubes, 
especially 1§-15N at 1,350 deg. F., 
contained several inches of flaky scale, 
thus indicating appreciable attack 
by the steam. (3) The mechanical 
properties of the ferritic steels were 
not appreciably changed during ex- 
posure at 1,100 and 1,200 deg. F. 
The same was also true of the austen- 
itic steels with respect to their tensile 
and yield-strength values. However, 
with certain of the austenitic steels, 
a marked decrease occurred in the 
room-temperature-ductility and im- 
pact properties as a result of exposure 
to the elevated temperatures. The 
steels undergoing the greatest changes 
were 16-25-6, type 310, 15-15 N, 
and 17-13 Cu-Mo. (4) A definite 
correlation was not found to exist 
between the high-temperature rup- 
ture properties and the degree of 
bulging or, in the case of the tubes 
that have ruptured, in the rupture 
time. 5) To date failures have 
occurred in the 1,500 deg. F. tests 
of type 347 and 310, and the remaining 
tubes of these analyses were removed 
because of excessive bulging. In- 
conel and Incoloy alloys were also 
removed because of excessive bulging. 
One tube of type 321 and 17-14 
Cu-Mo have likewise failed but the 
two remaining tubes of each of these 
analyses are still under test. (6) All 
the austenitic tubes that failed in the 
1,500 deg. F. test unit showed a 
marked nitrogen pick-up on _ the 
surface and this probably accounted 
for some, at least, of the shallow OD 
cracking visible on the macro sec- 
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tions. There is a question if this 
same condition would occur in com- 
bustion gases. These conclusions 
apply only to the given test conditions. 
Finally, the authors suggest, that 
with higher rates of steam flow 
through the tubes, or with combustion 
gases on the outside of the tubes, 
different results may have been 
obtained. cc tn oe 7. & 
Rutherford, A. B. Wilder and M. A. 
Cordovi, Trans. ASME, Fournal of 
Engineering for Power, January, 1960, 
Ppp. 35-67 


Engineering 


Seawater distillation plant 

A seawater distillation plant has 
been installed to operate in conjunc- 
tion with the Mandalay thermal power 
station of the Southern California 
Edison Company. Steam for the 
distillation plant is extracted from the 
station’s turbine at a point which is 
considered to make it a relatively 
inexpensive heat source. The plant, 
built by Cleaver-Brooks, is a 26-stage 
flash-evaporator, 70-ft. long, and 
designed to take advantage of the 
changing boiling point of the water 
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when the pressure is varied. Several 
advantages are claimed for this type 
of unit; namely, substantially scale- 
free operatior . a relatively low-level 
heat source. and favourable unitial 
cost. The plant, which has been 
installe.: purely for experimental pur- 
poses has a capacity of 100,000 gal. 
day, and the experience and data 
derived from it are expected to 
lead to the eventual construction 
of saline water plants with capacities 
of § to 1o-million gal. day. (Power 
Engineering, Vol. 64, No. 3, p. 82 





Mr. J. W. Boddy, M.A., A.M.L.- 
Mech.E., and Mr. P. C. Saltmarsh, 
B.A., F.C.A., have been appointed to 
the Board of W. H. Allen Sons & Co 
Ltd., Bedford. Mr. Boddy was educated 
at the R.N. Colleges, Osborne and Dart- 
mouth, and at Tonbridge School and 
Emmanuel College, Cambridge, and 
joined Allens as a graduate pupil in 
January, 1924. On completion of his 
training, he was appointed to the staff 
as assistant to the engineering director 
After holding a number of subsequent 
positions, Mr. Boddy was appointed 
education and welfare officer in March, 
1942, subsequently becoming personnel 
manager in April, 1955. He relinquished 
the latter appointment in April, 1959, 
to become executive assistant to the 
managing directors Mr. Saltmarsh, 
who has been secretary of the company 
since August, 1951, was educated at 
Repton and St. John’s College, Cam- 
bridge. Subsequently, he was admitted 
a chartered accountant whilst with 
Deloitte, Plender, Griffiths & Company, 
London. Later, after some years with 
Turner and Newall Limited, he was 
secretary and accountant to the London 
Cawder Co. Ltd., and from January, 
1948, to his appointment in 1951 with 
W. H. Allen Sons & Co. Ltd., he was 
the secretary of the British Internal 
Combustion Engine Manufacturers’ 
Association 

. * . 

An order worth over {£300,000 for 
high-voltage testing equipment has been 
placed with Ferranti Limited by the 
U.S.S.R. Tht equipment which will be 
used in testing high-voltage cables in- 
cludes two testing equipments, 
one giving an output of 2 million volts ; 
six a.c. testing equipments including 
one with a rating of 3,000 kVA at 1.¢s 
million volts and another with a rating 
of 4,500 kVA at one 3.6 
million volts impulse generator and other 
smaller items. This is stated to be the 
largest contract for high-voltage testing 
equipment of this type ever placed with a 
British manufacturer The contract 
was negotiated through vo Machino- 
import of Moscow 
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Iwo new publications have been 
issued by Turner Brothers Asbestos 
Co. Ltd., Rochdale. One is a compre- 
hensive brochure dealing with the 
company’s * Duraglas”’ glass-fibre pro- 
ducts, and the other is a booklet which 
details the firm’s complete range of 
p.t.f.c. products 


James Gordon & Co. Ltd., Dalston 
Gardens, Stanmore, Middlesex, have 
issued a new leaflet (No. 182) dealing 
with temperature measuring instruments. 
The leaflet deals with the Gordon range 
of temperature measuring instruments 
suitable for power plant, industrial 
boilers, and all types and sizes of heating 
and ventilating installations, and other 
industrial purposes. The range includes 
the Elliott indicating and _ recording 


thermocoiple pyrometers and electrical 
resistance thermometers, and the Bristol’s 
filled system thermometers 

* * * 


The Institute of Fuel has announced 
the issue of a new publication, ‘‘ Fuel 
Abstracts and Current Titles,’’ com- 
mencing May 15th, 1960, and obtainable 
from The Institute of Fuel, 18, Devon- 
shire Street, Portland Place, W.1, or 
through any bookseller; (annual sub- 
scription—I2 guineas It will be a 
monthly classified summary of world 
literature on all the scientific and tech- 
nical aspects of fuel and usage, and it 
will be supported by comprehensive 
annual author and _ subject indices 
The publication is to be a development 
of that formerly prepared by the Depart- 
ment of Scientific and Industrial Re- 
search, and which ceased to be issued in 
December, 1958. This new venture 
will fill a widely-felt gap as a work of 
reference, particularly to those engaged 
in research in fuel technology, and also 
to those who are concerned with the 
many technical applications of fuel in 
industry. To ensure success and future 
development, it is hoped that all those 
concerned with this field will support 
the new publication by entering a sub- 
scription 

* * * 

A new edition of the handbook 
‘Welding, Brazing and Soldering of 
Wiggin High-Nickel Alloys,’’ has been 
recently published by Henry Wiggin & 
Co. Ltd. This publication, which is 
illustrated with micro photographs of 
welds, and includes numerous tables, 
provides general information on _ the 
welding, brazing and soldering of the 
company’s products The contents 
include chapters on oxy-acetylene weld- 
ing, metal-arc welding, inert-gas shielded- 
arc processes, atomic-hydrogen welding 
and flash-butt welding. Sections of the 
lining of vessels and on the welding of 
dissimilar metals are also included 
he publication is obtainable free on 
request from the company at Thames 
House, Millbank, London, S.W.1 


A new publication (No. §1) issued by 
Keith Blackman Limited, deals with 
an item of equipment new to this 
country, viz.:—the Tornado-Fischer 
automatic self-cleaning filter. Its effi- 
ciency in handling dust particles of 
virtually all sizes rests on the special 
design of the filter elements, the type of 
filter fabric and the patented cleaning 
mechanism. Negligible maintenance is 
required, it being necessary to lubricate 
only the motor and damper bearings 
occasionally, other moving parts being 
contained in dust-tight enclosures which 
enable them to function continuously 
without attention. The various types of 
dusts handled by the Tornado-Fischer 
filter, in which the temperature of the air 
or other gas passing through can be as 
high as 350 deg. C., include blast- 
furnace slag, carborundum, cement, 
chemical products, coal dust, ore dressing, 
slag-sand, etc. In addition a folder (No.8 
describes another unit in the fast expand- 
ing Keith Blackman range of dust and 
fume collecting plant. It is the Tornado- 
Solivore Wet Scrubber, Vicard Process 
patented) for collecting fine dusts and 
fumes down to 0.1 micron dia. or even 
smaller The above literature is avail- 
able on application to the Publicity 
Department, Keith Blackman Limited, 
Mill Mead Road, London, N.17, Tot- 
tenham 4522. 

. . * 

A new publication (No. 78) describing 
Holmes-Connersville cycloidal vacuum 
pumps has been issued by W. C. Holmes 
& Co. Ltd. (Gas Handling Division), 
P.O. Box B7, Turnbridge, Huddersfield 
Single-stage units are available for 
capacities from §00-13,000 cu. ft. min 
at vacuums up to 20-in. Hg., and two- 
stage units for efficiencies from 1§-27-in 
Hg., when handling capacities from 
1,§00-15,000 cu. ft. min 

. * 


The Cambridge Instrument Co. 
Ltd. have issued their List 176, des- 
cribing a range of thermometer regulators 
which are immediately available from 
stock These useful models have al- 
ready proved their worth by controlling 
accurately and reliably, a great number of 
processes which are either heated or 
cooled by gas or electricity Phey 
bring the reliability and economy of 
automation control to boilers, refrigerat- 
ing and ventilation plant, furnaces, ovens, 
etc hey are robust and quite simply 
installed, while the ranges available 
include all temperatures from 10 to 
100 deg. F., and o to 600 deg. C. 





Atomic power plant 

This invention re- 
lates to atomic power 
plants having hetero- 
geneous reactors wherein a liquid is 
vaporised by heat from the reactor and 
delivered to a turbine, and for the pur- 
pose of cooling the moderator, heat is 
separately withdrawn from the moder- 
ator. According to this invention heat 
withdrawn from the moderator is 
transferred to the liquid-vapour sys- 
tem in at least two of a series of feed 
liquid preheaters, these preheaters 
being separated from one another by 
at least one preheater heated by vapour 
tapped from the turbine. The work- 
ing medium of the liquid-vapour 
system is conveniently water and 
steam, but it is also possible to use 
other liquids and their vapours, 1.e., 
carbon tetrachloride. The invention 
provides a convenient way of reducing 
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the amount of tapped vapour to the 
minimum required for the extraction 
of moisture from the turbine, thus 
giving a corresponding gain in the 
power output of the turbine, or in the 
thermal efficiency of the plant. In 
contrast to a fuel-fired steam genera- 
tor including economisers heated by 
flue gases, and a series of feedwater 
heaters heated by tapped steam from 
the turbine, in which this arrange- 
ment is confined to relatively high 
temperature ranges owing to the 
danger of corrosive and tarry deposits 
from the flue gas, the proposed plant 
makes it possible to utilise a low- 
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temperature heat source. Thus it is 
advantageous to place the preheaters 
heated by tapped vapour so as to cool 
at least the amount of wet vapour, 
which in any case must be drawn off 
in order to extract moisture from the 
turbine stages which work with wet 
vapour. In the plant shown in Fig. 1, 
a fluid flowing through pipes (2 
withdraws heat at a high-temperature 
from a heterogeneous reactor (1) and 
feeds it to a steam boiler (3) for 
evaporating water and superheating 
steam. The superheated steam flows 
through a pipe (4) to a turbine (5), 
the power output of which is imparted 
to an electric generator (6 A con- 
denser (7) is cooled by cooling water 
flowing through pipes (8). A con- 
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densate pump (9) delivers the 
densate through a pipe (1¢ 

series of eight preheaters (11 to 18 
to a feedwater reservoir (19) from 
which water is drawn by a feedpump 
20) and passed to the boiler (3 
The five preheaters (11, 13, 1§, 17 
and 18) are heated by steam tapped 
off from the turbine (5) through the 
five pipes (21 For cooling the 
moderator of the reactor (1), heat is 
withdrawn from it at a relatively 


con- 
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low-temperature by a 
fluid heat-carrier flow- 
ing in a pipe system 

22) shown by chain- 

This heat is trans- 
the feedwater in the 
preheaters (16, 14 and 12). 
The heat-carrier thus cooled then 
flows into a heat-carrier reservoir 
23), and is fed back by a circulating 
pump (24) to the reactor (1), where 
it again absorbs moderator heat. 
If the moderator is liquid or gaseous, 
and if this is not precluded for bio- 
logical reasons, the moderator itself 
may flow through the pipe system (22 
as the heat-carrier for the moderator 
heat. British Patent No. 829,676 
issued to Sulzer Freres S.A. Complete 
specification published March 2nd, 
1960. 
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Operation of multi-stage steam 

turbine plants 

This invention relates to a method 
of operating a multi-stage steam 
turbine plant with intermediate re- 
heating between stages, and in parti- 
cular to a method of operating such a 
plant when it is to be run at increased 
load after a period of low load run- 
ning. In the steam turbine plant 
shown in Fig. 2 there is a steam 
generator (1) supplied by a feed- 
pump (2) which delivers feedwater 
through a feedwater preheater (3 
into a tube system (4) in the furnace. 
The tube system (4) is connected to a 
water-separator (5) which in turn is 
connected to a superheater consisting 
of two parts (6 and 7). From the 
latter part a steam main (8) leads to 
the turbine which consists of a high- 
pressure stage (9), a medium-pressure 
stage (10) and a low-pressure stage 
11), and which drives, for example, 
an electric generator (12). From 
the high-pressure stage (9) a pipe 
13) leads to a first intermediate 
reheater (14), and from this reheater 
a pipe (15) leads to a medium- 
pressure turbine stage (10). From 
this reheater, a pipe (16) leads to a 
second intermediate reheater (17), 
and from this point a pipe (18) leads 
to the low-pressure stage (11) of the 
turbine. The latter is connected by a 
pipe (19) to a condenser (2). Before 
the last part of the superheater there 
is a by-pass pipe (22), provided with 
a shut-off valve (23), and leading into 
the pipe (13) running from the high- 
pressure turbine stage (9) to the 
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first intermediate reheater (14). From 
this by-pass pipe (22) is another 
branch pipe (25), which can be closed 
by a valve (24), and which leads into 
the pipe (16) running from the 
medium-pressure turbine stage (10 
to the second intermediate reheater 
17). Also connected to the by-pass 
pipe (22) there is another branch 
pipe (27), which is provided with a 
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shut-off valve (26) and which, al- 
though not shown in the drawing, 
may lead to some appropriate point 
in the part of the plant between the 
inlet to the feedwater preheater (3 
and the inlet to the condenser (20 

A conventional by-pass pipe (29 
provided with a shut-off valve (28 
branches off from the steam main 
8) before the main steam valve (30 

Connected to the steam main (8 
after the valve (30), are branch pipes 
31, 32, 33 and 34). Each of these is 
provided with a shut-off valve (35, 
36, 37 and 38) respectively. The pipe 
31) by-passes the high-pressure tur- 
bine stage (9), and leads into the pipe 
13) running to the first intermediate 
reheater (14). The pipeline (32) also 
by-passes the high-pressure turbine 
stage (9) and leads into the pipe 
Is) issuing from the first interme- 
diate reheater (14 The pipeline 
33) by-passes both the high-pressure 
and the medium-pressure turbine 
stages and leads into the pipe (16 
running to the second intermediate 
reheater (17 The pipe (34), which 
also by-passes the high-pressure and 
the medium-pressure turbine stages, 
leads into the pipe (18) running from 
the second intermediate reheater (17 
to the low-pressure turbine stage (11 

To the pipe (13) coming from the 
high-pressure turbine stage (9) Is 
connected a pipe (39) which leads 
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into the pipe (16) coming from the 
medium-pressure turbine stage (10), 
and which is provided with a shut- 
off valve (40). Another branch pipe 
42) from the pipe (13), and provided 
with a shut-off valve (41), leads into 
the pipe (18) running to the low- 
pressure turbine stage (11 Con- 
nected to the pipe (13) is a further 
branch pipe (44), which can be closed 
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by a valve (43) and which, by- 
passing the intermediate reheaters 
14) and (17), and also the medium- 
pressure and low-pressure turbine 
stages (10 and 11), may, for example, 
also lead to some appropriate point 
in the part of the plant between the 
inlet to the condenser (20) and the 
inlet to the feedwater preheaters (3). 
A branch pipe (45), from the pipe 
16) leading from the medium- 
pressure turbine stage (10), and pro- 
vided with a shut-off valve (46), 
and arranged to by-pass the low- 
pressure turbine stage (II), may, 
for example, also lead to some 
appropriate point in the aforemen- 
tioned part of the plant. A branch 
pipe (47), from the pipe (15) leading 
from the first intermediate reheater 
14), is provided with a valve (48). 
It by-passes the medium-pressure 
turbine stage (10), and is connected 
to the pipe (16) leading to the second 
intermediate reheater (17). Further- 
more, the medium-pressure turbine 
stage (10) is also by-passed by a pipe 
49) which leads throvgh a shut-off 
valve (50) into the pipe (18) running 
from the second intermediate re- 
heater (17 In the graph in Fig. 3 
there are shown curves indicating 
the temperature of the steam as it 
passes through the plant illustrated 
in Fig. 2, under different operating 
conditions The curve (1) shows 
the steam temperature curve at 
normal load The steam flowing 
through the steam generator heating 
surfaces, designated (K). has reached 
at the point (a) its maximum tem- 


perature. On flowing through the 
high-pressure turbine stage, denoted 
by (HD), the steam temperature 
falls, but is then raised again to the 
point (6) in the first intermediate 
reheater, denoted by (Z,). On flow 
ing through the medium-pressurc 
turbine stage, denoted by (MD), 
the temperature of the steam again 
drops, but is raised again to the point 
c) on flowing through the second 
intermediate reheater (7, On ex- 
panding in the low-pressure turbinc 
stage (ND), the steam temperatur< 
then finally falls to the temperature 
prevailing in the condenser. Curve 
2) is the corresponding temperaturc 
curve during low-load running, while 
curve (3) is the corresponding tem 
perature curve obtainable by changing 
the amount of steam admitted to the 
turbine stages in accordance with the 
present invention. Curve (3) shows 
that the temperatures of the reheated 
steam are considerably closer to the 
temperature required for normal load 
If the plant is to be put on increased 
load after a period of low-load run- 
ning, the steam generator may be s 
operated that, at the appropriate 
time before increasing the load, by 
opening the valve (23) in the pipe 
22) the amount of steam flowing 
through the second part (7) of the 
superheater is reduced. The smaller 
quantity of steam flowing through the 
second superheater part (7) is heated 
to a higher temperature, and entering 
the high-pressure turbine stage (9 
in this hotter state it warms this 
turbine stage which will have cooled 
off during the low-load running 
In consequence the steam leaving 
this turbine stage is also hotter than 
it was during the period of low-load 
running, so that all the subsequent 
sections of the plant, including the 
reheaters have hotter working medium 
flowing through them. The steam 
tapped off from between the super 
heater parts may, for example, all 
be added either to the steam entering 
the first intermediate reheater (14 
or to the steam entering the second 
intermediate reheater (17). In either 
case it is hotter than the steam emerg 
ing from the preceding turbine stagc¢ 
and thus will also warm the inter 
mediate reheaters (14 and 17 The 
amount of steam flowing through 
the second superheater part (7 
could also be reduced by opening the 
valve (26) in the pipe (27), which is 
also provided with a branch pipe 
between the two parts (6 and 7) of 
the superheater, whereby the steam 
still flowing through this part (7 
is heated more intensely, and thus 
will warm the subsequent sections 
British Patent No. 830,033 issued t 
Sulzer Freres, S.A. Complete specifi- 
cation published March 9th, 1960 
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Combustion control equipment 
This invention relates to a method 
for controlling combustion in fur- 
naces, and has particular reference 
to such control in boilers for raising 
steam or producing hot water. It 
has been observed that there is a 
correlation between gas temperatures 


the type in which signals are provided 
by means of a photocell and lamp 
unit, or alternatively, it may be of the 
type in which control is effected by 
means of tuned coils in an oscillatory 
circuit. The controller has a control 
setting indicated by a pointer (22 
which is set in accordance with the 


Fig. 4. British Patent 
No. 829, 745 
































immediately after 
been completed before these 
temperatures are reduced by con- 
veyance of heat in the gases through 
the walls of the boiler) and the amount 
of air allowed for combustion, and 
that there is an optimum temperature 
with any controlled input of fuel 
when the correct amount of air is 
supplied. If the air supply is then 
reduced still further, the temperature 
may continue to rise, but incomplete 
ombustion will occur and smoke 
may be emitted. In Fig. 4 is shown 
an Economic boiler of the two-pass 
type, having a grate (10), a space (II 
containing furnace tubes (not shown 
connected to a flue or combustion- 
chamber (12) leading to a bank of 
smoke tubes. The gases from the 
smoke tubes (13) pass out into a 
chimney (14 Two thermocouples 
17 and 18) are provided for alterna- 
tive use. The thermocouple (17 
is in contact with the metal back-wall 
19) of the boiler for measuring the 
temperature of the metal surface 
contacted by the combustion gases, 
which may be termed the gas-metal 
temperature. The thermocouple (18 
is disposed in the upper part of the 
combustion chamber. One or other 
of these thermocouples is connected 
by a conductor (20) to a temperature- 
controller (21) which has a pointer 
23) indicating the temperature. Such 
4 temperature controller may be of 


combustion has 


1.C., 


fuel input rate. Fuel is fed to the 
grate by a mechanical stoker (25), 
the rate of fuel supply being set by a 
device (26) which transmits electric 
signals by conducting lines (27) to 
an electric motor (28) driving a 
mechanical transmission means (29 
which in turn drives the input gear 
30) of the controller (21), thereby 
automatically adjusting the pointer 
22) in accordance with the fuel 
input rate. The controller (21 
develops electric output signals 
according to the degree of temperature 
in relation to the control setting, and 
these signals are transmitted by lines 
32) to an interlock mechanism (33 
which gives an output signal by lines 
35) to a reversible motor (36), the 
output shaft of which is connected to 
a damper (37) in the chimney (14). 
A smoke-density measuring and 
warning device (40) sends signals by 
lines (41) to the interlock mechanism 
33), and serves to open the damper 
when an undesirable smoke condition 
is reached. If desired, the closing 
of the damper may be effected in 
response to signals from the tem- 
perature-controller, and the opening 
of the damper may be effected in 
response to signals from the smoke- 
density controller. While the tem- 
perature is rising to the control 
setting, the temperature-controller 
sends signals to actuate the damper 
for reducing the air flow, e.g., by 
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closing the damper. When the 
temperature passes the control set- 
ting, the control means actuates the 
damper in the opposite direction, i.e., 
the damper opens to allow more air 
to flow through the grate. If desired, 
as shown, a damper (45) may be 
provided in a forced-air duct (46), 
additional to or alternative to the 
damper (37). The damper (45) is 
controlled by signals from a second 
controller similar to (21), connected 
to the same or another thermocouple. 
The temperature-controller has a 
manual device (43) which is set 
according to fuel properties. British- 
Patent No. 829,745 issued to Kelvin 
& Hughes Limited. Complete speci- 
fication published March gth, 1960. 


Once-through steam generator 
Once-through boilers operating at 
pressures below the critical pressure 
have proved difficult to operate due 
to the deposition of the liquid dis- 
solved solid impurities at a position 
where the final liquid is evaporated. 
In that case, however, there are two 
phases simultaneously existing, and 
the liquid holds all the solids. 
Deposition occurs when all the liquid 
is evaporated. Few steam generating 
units have operated at pressures 
above the critical, and thus there is 
little experience to indicate whether 
or not the deposition of solid impuri- 
ties in the liquid occurs during 
transition from water to steam. An 
assumption based on the Kinetic 
Theory of Gases has generally been 
made that conversion to steam must 
take place at or about the critical 
temperature of 705.4 deg. F., but 
there has been no clear evidence as to 
whether or not deposition actually 
occurs during this conversion. The 
inventors have discovered that the 
deposition of the liquid carried solids 
does occur when supercritical pres- 
sure water is heated and, further, 
that the deposition occurs at tempera- 
tures at or above the critical tempera- 
ture of 705.4 deg. F. Moreoever, 
they have discovered that in some 
circumstances a solid deposition 
occurs at fluid temperatures and 
pressures considerably above the 
critical. For instance, at 7,500 
lb./sq. in. absolute, deposition occurs 
at approximately 880 deg. F. They 
have also discovered that the deposi- 
tion occurs when the fluid passes 
through a specific volume equal to 
that existing at its critical point of 
3,206.2 Ib./sq. in. absolute, and 705.4 
deg. F., and that this critical specific 
volume occurs at temperatures above 
the critical temperature as a direct 
function of pressure. The invention 
includes a method of generating 
steam from water at a pressure 
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greater than the critical pressure and 
bearing dissolved solids, in which 
water is supplied to a heated flow 
path at a pressure so much greater 
than the critical pressure that the 
critical specific volume of the fluid 
is attained only after the fluid has 
been heated to a temperature greater 
than the critical temperature, and 
variation in the specific volume of the 
fluid in its passage through the flow 
path is so controlled that its critical 
specific value is attained at a pre- 
determined location suitable for the 
precipitation of solids. The graph, 
Fig. 5, shows, for water in liquid 
or gaseous phase, the relationship of 
the specific volume above the critical 


Engineering 


Thus, it will be understood that 
deposition occurs not at the critical 
temperature exclusively, but at various 
temperatures above the critical. For 
instance, at 7,500 lb./sq. in. absolute, 
deposition occurs at 880 deg. F., and 
is considerably above the critical 
temperature of 705.4 deg. F. If a 
steam generator were arranged and 
operated on the assumption that 
the transition or deposition occurs at 
705.4 deg. F., and at a particular 
position in the steam generator, the 
unit would be found to be operating 
incorrectly. The deposition would 
actually occur some 174 deg. F. 
removed from this estimated position 
and might be at a position where the 





Fig. 5 (left). British Patent 
No. 830,217 











Fig. 6 (right). British 
No. 830,217 
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Fig. 7 (below). British Patent 
No. 830,217 





pressure under various conditions of 
pressure and temperature. The speci- 
fic volume increases with temperature 
under constant pressure heating con- 
ditions. Indicated in Fig. § at (P 
is the critical point on the critical 
pressure line which defines the pres- 
sure, temperature and specific volume 
at the point. These values (3,206.2 
Ib./sq. in. absolute, 705.4 deg. F., 
0.0§03 cu. ft. lb.) are well established. 
Drawn through the critical point of 
this curve is a dotted line (Q) denot- 
ing a constant critical volume line. 
Fig. 6 is a cross plot of Fig. 5 in which 
pressure and temperature are the 
co-ordinates, and the constant critical 
specific volume line (K) is drawn 
thereon. Further indicated is a line 
CDE) which represents the pro- 
gressive states of the fluid passing 
through a supercritical pressure steam 
generator, and shows the temperature 
rise and the pressure drop. The 
inventors have discovered that deposi- 
tions occur in the steam generator 
at the intersection of the line (CDE) 
with the critical specific volume curve. 


/9 
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resultant corrosion and/or high tube 
temperature would make the unit 
unsafe. Fig. 7 shows the invention 
applied to a once-through steam 
generator in which the feedpump 
10) pumps water to a pressure greater 
than 3,206 lb./sq. in. absolute, and 
causes it to flow through a conduit 
12). The pressure in this conduit 
is maintained by an outlet valve (14 
and the conduit is divided into two 
heating sections, a liquid heating 
section (15), and a steam heating 
section (16). Pairs of temperature 
and pressure measuring devices (19 
and 20) are placed respectively at 
position (18) between the two heating 
sections, and adjacent the outlet 
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valve (14). Thus, as water flows 
through the conduit (12) and is 
heated by a source (not shown), the 
temperature and pressure distribu- 
tion of the unit is indicated by the 
pressure and temperature instruments 
19 and 20). From the critical speci- 
fic volume line shown in Fig. 6, the 
temperature for the pressure at the 
position (18) at which the critical vol- 
ume occurs may be determined. This 
temperature will dictate the position 
where deposition occurs. By regu- 
lating the pump flow rate and the 
heat input rate into the flowing fluid, 
the deposition or precipitated solids 
may be laid down in the conduit (12) 
in the position (18) and this position 
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is sO arranged in the unit as to extend 
the life of the conduit while making 
the heating process more efficient. 
The control of heat input into the 
water may be attained by any appro- 
priate means. such as tilting-burners, 
gas-recirculation, heated fluid re- 
circulation, and control of the heated 
fluid rate through the conduit to 
produce a correct heat content per 
pound of fluid flowing at the point of 
precipitation. These means control 
heat absorption of the flowing fluid 
in two basic ways; control of heat 
input to the tubes containing the 
fluid, and control of the fluid flow 
rate to vary the heat absorbed per 
pound of fluid flowing. Gas recircu- 
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lation and tilting-burners are ways of 
controlling heat inputs, while water- 
circulation and flow rate control are 
ways of controlling the heat absorbed 
per pound. All these ways, however, 
can be used to control the heat content 
of the water at any particular position 
in the steam generating unit. Know- 
ing that, irrespective of the fluid 
pressure, deposition always occurs 
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when the fluid reaches a _ specific 
volume equal to that at the critical 
point, the vapour generation process 
can be arranged to occur at any given 
position in a heat-exchange zone. 
This is done by measuring and 
controlling the pressure and tempera- 
ture of the fluid so that the corres- 
ponding critical volume for that pres- 
sure occurs at a predetermined position 
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in order that the deposition shall 
occur there. This is a method of 
generating vapour which may be 
applied to water under any pressure 
conditions above the critical so as 
most effectively to generate vapour. 
British Patent No. 830,217, issued to 
Babcock & Wilcox Limited. Complete 
specification published March gth, 
1960. 





Combustion Chemicals Limited 
announce the introduction of a range of 
combustion additives in powder form for 
use on the larger coal and oil-fired 
boilers, designed to counteract the 
effects of sulphur and other contaminants 
inherent in residual fuel oil, coal and 
pulverised-fuel The company have, 
over the last 18 months, supplied to 
many of the oil-fired boilers in power 
stations on the Central Electricity Gener- 
ating Board, similar products based on 
zinc metallics, and these have been found 
effective in suppressing the acid dew- 
point and in alleviating acidic soot 
emission. On coal-fired boilers, similar 
products have been found effective in 
breaking down heavy slag formation and 
preventing its further build-up, in reduc- 
ing the SQ, level in the flue gases, and in 
alleviating sulphurous stack emission. 
Combustion Chemicals Limited, in col- 
laboration with Wallace & Tiernan 
Limited, manufacturers of the chemical 
feeding plant required for the injection 
of powdered additives into the combus- 
tion zone, are now able to offer a compre- 
hensive service to industrial installations, 
backed by a country-wide technical 
service and supply facilities. Leaflet 
Ref. No. 300, obtainable from the 
company at 33, Dorset Square, London, 
N.W.1, gives details of these products 
and their application. 

* * . 

The Midland Heating & Ventila- 
tion Co. Ltd., Bedford Road, Birming- 
ham, 11, have issued three new leaflets 
on three different types of cooling- 
towers, which the company produce 
The leaflets deal with the Aquamiser 
** Spraypack,”’ ** Zed-pack,”’ and 
““ Woodpack’’ cooling-towers, respec- 
tively. Aquamiser cooling-towers are 
claimed to provide the means of saving 
up to 97 per cent. of the water used in 
most industrial cooling systems. They 
are used on many applications, including 
water-cooling for air-compressors, refri- 
geration condensers, heat-treatment pro- 
cesses, electric and controlled atmosphere 
furnaces, moulding presses, etc. etc 

* * . 


Mr. Thomas P. Everett, 
Cantab.), has joined the 
Hawker Siddeley Brush 
Limited, as sales director. 
Mr. Everett was with the 
Westgarth Group, having 
staff at Hartlepool in 
course he became resident director, a 
member of the parent board in 1953, 
and was managing-director at Hartlepool 
from 1955 to 1958. Since the early part 
of 1958 he had been in London as a 
director of Richardsons Westgarth 
Atomic Limited, and chief executive of 
that company. 
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An exhibition, the second of its kind, 
was held recently in London by Henry 
Wiggin & Co. Ltd. The aim of the 
exhibition was to help engineers and 
designers to make the best use of the 
company’s specialised high-nickel alloys, 
which fall mainly into four groups:— 
corrosion-resisting, heat-resisting, elec- 
trical-resistance and materials with 
special physical properties. The exhibi- 
tion included demonstrations of these 
properties and indicated the correct 
method of fabrication of the alloys. 
The industrial applications of Wiggin 
High-Nickel Alloys were also shown by a 
large selection of actual components, 
sub-assemblies and finished parts. In 
September, Henry Wiggin & Co. Ltd. 
will have been operating continuously 
for 12§ years, and it is interesting to 
record that, in keeping with their policy 
of expansion over the years, and their 
desire to keep abreast of technical 
developments, they will shortly be in a 
position to announce yet another addition 
to the well-known Nimonic series of 
heat-resisting alloys with high-tempera- 
ture properties in advance of anything 
the company so far achieved. 

* . * 


Lancashire Dynamo _ Electronic 
Products Limited, Rugeley, Stafford- 
shire, announce the addition of two fur- 
ther versions to the basic range of the 
Series F.43 high-speed electro-magnetic 
counters. These new counters retain 
the basic features of the Series F.43 
range, having six digit indication, op- 
tional manual or electrical reset facilities, 
and a wide selection of preferred operat- 
ing voltages and, in addition, provide 
counting speeds up to 3,000 counts per 
minute. The first of the new versions 
is intended for normal impulse operation 
from d.c. supplies, while the second 
version is specifically designed to operate 
from half-wave rectified 50 cs supplies, 
and is intended for use as a time indi- 
cator. The first counting wheel of the 
time indicating counter is arranged so 
that each impulse registers a time of 
two-hundredths of a second. Subse- 
quent wheels provide normal decimal 
indication 

* * 

The Metalock (Britain) Limited 
process of “ cold”’ repairs to fractured 
castings is used in all types of industry, 
including light and heavy engineering, on 
road and rail transport, gas, water and 
electricity undertakings, etc. Hitherto, 
the Metalock organisation have been 
handling the heavy demands of Birming- 
ham industry through their Coventry 
office, but the company has now opened 
a Birmingham office, at Windsor Cham- 
bers, Bearwood Road, Smethwick, Birm- 
ingham 41. Telephone Bearwood 2799. 


W. H. Allen Sons & Co. Ltd., 
Bedford, have obtained a contract for 
diesel engines, dual-fuel engines and 
diesel engine-driven generating sets 
with associated switchgear, for a crude 
oil pipe-line project in Northern India. 
The contract, which exceeds £600,000, 
has been placed by The Burmah Oil 
Co. (Pipe Lines) Ltd., London, on behalf 
of Oil India (Private) Limited, Cal- 
cutta. A total of 51 Allen engines are 
to be supplied, 30 for pumping duties 
in nine stations, and 21 for electricity 
generation in seven power stations. 
The control equipments in the seven 
power stations will be designed and built 
by Brookhirst Igranic Limited, also of 
Bedford, under a sub-contract from 
W.H. Allen Sons & Co. Ltd., amounting 
to nearly £60,000. This new crude oil 
pipe line is required to be fully-opera- 
tional by early 1962, and delivery of the 
Allen engines will commence in July, 
1960, so that work can commence on 
site in the dry season beginning October, 
1960. 

* * 

Mr. George Wood, C.B.E., vice- 
president of Thos. W. Ward Limited, 
Albion Works, Sheffield, died on March 
14th. He joined Thos. W. Ward as a 
boy in 1897, and was appointed local 
director in 1919, a director in 1923, and 
assistant managing director in 1928. 
In 1941, Mr. Ward became joint manag- 
ing director and deputy-chairman, and 
in 1950 was appointed chairman. In 
1954 he felt the need to take a less active 
part in the management of Thos. W. 
Ward Limited, and relinquished the 
office of chairman to become vice- 
president. 

* * 

Wellworthy Limited announces that 
Mr. A. D. Law, M.I.Mech.E., has 
joined the company as chief engincer, 
and Mr. C. F. Nossiter, A.M.I.Mech.E., 
as chief development engineer. 

* * * 


Recent appointments announced by 
Dewrance & Co. Ltd. are Mr. A. Brown, 
sales manager (Home), Mr. A. C. Jones, 
sales manager (Export) and Mr. C. G. 
Seeds, sales manager (Controls Division). 

+ * * 


Mr. M. E. Haine, D.Sc., M.1.E.E., 
F.Inst.P., has been appointed director 
of the A.E.I. Harlow Research Labora- 
tory. He succeeds Mr. G. W. Sutton, 
B.Sc., Ph.D. (Eng.), M.1.E.E., who has 
retired. 

* * * 

Mr. J. T. B. Bookey has retired from 
the position of chief combustion engineer, 
and Mr. R. V. Evans has been appointed 
chief combustion engineer (London 
Division) of Charrington, Gardner, 
Locket & Co. Ltd. 





Mr. E. N. Griffith, C.1.B.A.E., has 
been elected vice-president of the British 
Engineers’ Association after having served 
on the Governing Council of the B.E.A 
for the past ten years as the representa- 
tive of the Agricultural Engineers Asso- 
ciation, of which association he was 
president from 1948 to 1954 

. . * 


Mr. S. S. Scott, O.B.E., M.A., who 
was appointed chief personnel officer 
of the Central Electricity Generating 
Board on its formation, retired from his 
duties with the Board on March 11th 
Mr. Scott was appointed personal assist- 
ant to the chief engineer (afterwards 
general manager), Northmet Power Com- 
pany, in 1921. Ten years later he was 


appointed staff officer of the company 
* 7 . 


Following the appointment of a 
co-ordinating board to direct and co- 
ordinate the activities of S. Smith and 
Sons (England) Limited, Mr. G. B. G. 
Potter, B.Sc., M.I.Mech.E., F.R.Ae.S., 
whilst retaining the managing director- 
ship of the divisions, will further con- 
cern himself with the direction of the 
collective research and engineering faci- 
lities Mr. . Fearnside, M.A 
Cantab.), A.M.I.E.E., A.F.R.Ae.S., has 
been made directly responsible to Mr 
Potter for Smiths Aircraft Instruments 
Limited’s research and engineering ; 
he has been appointed director of research 
and engineering of that company; Mr. 
G. G. Roberts, M.Sc., F.R.Ae.S., 
remains technical director of Smiths 
Aircraft Instruments Limited, and as 
such, he will assist Mr. Fearnside in his 
new appointment 

. . . 

It is with regret that we record the 
recent sudden death at the age of 79, 
of Alderman J. Louis Brook, Mayor 
of Huddersfield A director for 42 
years, and former vice-chairman of 
Brook Motors Limited, Alderman Brook 
was the brother of the company’s founder, 
the late Mr. Ernest Brook He was for 
many years works director, and a mem- 
ber of the engineering advisory com- 
mittee to the Huddersfield Technical 
College 

. . . 

Mr. S. G. Spooner has been ap- 
pointed works manager of Marconi 
Instruments Limited, St. Albans, with 
responsibility for manufacturing activi- 
industrial relations, works services 


ind welfare 
. . . 


ties, 


Mr. A. Nocton, for many years the 
company’s London area sales manager, 
ind Mr. R. Stephen Wild, of Sheffield, 
have both been appointed to the Board 
rf Hattersley Ormskirk Limited 
Mr. W. Kinsey has retired from execu- 
tive office and from the Board of the 
company after more than 40 years’ 
service. Col. C. A. Hunt has retired 
from the Board of Hattersley (Ormskirk 
Limited, but will continue as a director 
f Beck & Co. (Meters) Ltd 


i> Sndus/ria/ 


Dewrance & Co. Ltd. announce the 
following branch office appointments :— 
Mr. R. W. C. Jeffrey—manager, 
Scottish office, located at the company’s 
works, Glasgow Road, Dumbarton. (Tel 
Dumbarton 784 Mr. Jj. Best— 
manager, Manchester office, 32, Deans- 
gate, Manchester 3 Tel. Blackfriars 
9283.) Mr. Best was previously manager 
of the Cardiff cffice. Mr. L. Walker— 
manager, Bristol office, 123, Victoria 
Street, Bristol, 1 Tel. Bristol 26741), 
covering the West of England and 
South Wales Mr. D. A. Robins 
assistant to Mr. Walker), located at 
Cardiff office, 4, Museum Place, Cardiff 
Tel. Cardiff 27807 

. * . 

Mr. J. R. Cotterill has been appointed 
manager of the Outside Services Depart- 
ment at the Witton Works of The 
General Electric Co. Ltd. This is a 
new department formed to co-ordinate 
erection, commissioning, and _  post- 
commissioning service of electrical plant 
Mr. Cotterill became a test engineer at 
Witton in 1925, and subsequently was 
appointed deputy chief inspector. He 
was promoted to chief inspector in 
1949, and six years later was appointed 
manager of the engineering works con- 
cerned with manufacture of electrical 
rotating plant 

. * . 

Mr. Roy Walker has recently joined 
Kelvin & Hughes (Industrial) Limited, 
as a specialist representative for North 
Wales, South, East and West Ridings 
of Yorkshire and the northern parts of 
Lincolnshire and Derbyshire. Previous 
to joining Kelvin Hughes, Mr. Walker 
was a metallurgist with the U.K.A.E.A 
at Windscale 

* * o 

Mr. T. Crossfield, A.M.I.E.E., has 
been appointed deputy superintendent 
of North Tees “A,” “B” and “C” 
power stations In 1951 he went to 
Westwood power station, Wigan, as 
control engineer, and in subsequent 
years became assistant charge engineer 
and shift charge engineer. Mr. Cross- 
field was appointed shift charge engineer 
at North Tees ““C”’ in 1955, and three 
years later became operating and effi- 
ciency engineer. Since August, 1958, 
he has been operation superintendent, 
at the station 

* . * 

The Institution of Public Health 
Engineers has awarded the Institution’s 
Bronze Medal to Mr. W. M. T. Boby, 
managing director of William Boby and 
Co. Ltd., water-treatment engineers, 
Rickmansworth, Herts., for his paper 
entitled “* Desalting of Saline Waters by 
Electrodialysis.." The paper has been 
selected as the best recorded in the 
Institution’s Journal during 1959. Elec- 
trodialysis, in basic terms, removes salts 
and other elements from liquors by an 
electric cell process, which has been 
pioneered and developed by William 
Boby & Co. Ltd 





Mr. R. P. Janion has been appointed 
sales engineer of the Switchgear Division 
at the Witton Works of The General 
Electric Co. Ltd., responisble for switch- 
gear for voltages of 3.3-kV and above 
Since 1958 Mr. Janion has been an 
assistant engineer at the company’s 
branch office in Birmingham 

* . * 


The name of Bouellat Engineering 
Limited, Bondway House, 3 9, Bond- 
way, London, S.W.8, was, on March 
31st, 1960, changed to Vauxhall Boiler 
Co. Ltd. The change of name is one of 
convenience, and does not involve a 
change of the structure of the company 
The company originally manufactured 
Bouellat boilers only under licence but, 
after more than 10 years of activities, 
various other types are available, such 
as hot-water boilers incorporating the 
patented series-flow principles which 
have proved very satisfactory for all hot- 
water installations. New types of steam 
boilers including packaged units, have 
also been added to the company’s range 

* . . 


The address of Hagan Controls 
Limited, member company of The 
Plessey Group, is now 14, Grosvenor 
Place, London, S.W.1 Tel. Bel 
gravia 6382.) All enquiries and com- 
munications relating to Hagan automatic 
control system and equipment should 
now be directed to this new address 

* * * 

The Glasgow office of Turner 
Brothers Asbestos Co. Ltd., is now 
at 80, York Street, Glasgow, C.2. The 
telephone number and telex address 
remain unchanged and are: Central 
2571, Telex 77-113 

* * . 

Markland Scowcroft Limited, Cox 
Green Works, Bromley Cross, Nr 
Bolton, Lancs., have issued two new 
leaflets describing the range of tanks 
which they manufacture for a wide 
variety of liquid storage. These include 
cylindrical tanks, and a special tank, in 
all shapes and sizes, electrically-welded 
and prepared for any type of lining and 
having capacities up to 10,000 gal 
The standard liquid storage rectangular 
tanks are made for capacities ranging 
from 300 to 3,000 gal 

. * . 

Newman Industries Limited, Yate, 
Bristol, whose electric motors include 
specially-developed ranges for use in 
hazardous locations, have received orders 
for explosion flameproof and _totally- 
enclosed motors ranging from 7}-200 h.p 
for seven American-controlled oil refiner- 
ies and chemical works in Mexico, 
Canada, Australia, Malaya and Thailand 

. * * 


James Gordon & Co. Ltd., Stan- 
more, Middlesex, have issued a leaflet 
(Cat. No. 181), which deals with the 
subject of flow meters. The equipment 
described in the leaflet embodies the 
latest developments in the technique of 
flow measurement and control 
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Are you recording 


DISSOLVED OXYGEN? 


(and only dissolved oxygen) 


Or do you record the total of all impurities, 
such as iron, copper and hydrazine, which 
occur in feedwaters ? Using a gas scrub- 
bing system, the CAMBRIDGE DIS- 
SOLVED OXYGEN METER removes 
the oxygen from the feedwater into a 
separate measuring cell, which remains 
uncontaminated by water impurities. All 
electrode systems (measuring cells) which 
are in the feedwater are sensitive to 
impurities as well as oxygen. Only the 
CAMBRIDGE DISSOLVED OXYGEN 
METER is, therefore, totally specific 
for oxygen. Because of gas scrubbing, 
the instrument is not sensitive to tem- 
perature, pressure of water, or rates of 
flow, and yet has a sensitivity of 0.0001 
p.p.m. and, when required, a full scale 


deflection of 0.025 p.p.m. 


ELECTRO-CHEMICAL 
DISSOLVED OXYGEN 
RECORDER 


Send for list 323 K. 
For future pulications ask for mailing form K/3/60. 
INSTRUMENTS, ELECTRONICS & AUTOMATION EXHIBITION 


OLYMPIA, 23-28 MAY, 1960. VISIT STAND No. F.259. TICKETS AVAIL 
ABLE FROM 


CAMBRIDGE INSTRUMENT COMPANY LTD. 


1? Grosvenor Place, London, S.W.1! 





Cambridge Electrochemical Dis- 
solved Oxygen Apparatus, in- 
stalled at Cliff Quay Generat- 
ing Station. 


Photo by courtesy of the 
Controller, Eastern 
Division, C.E.G.B. 
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Between you 


and Boiler 
Corrosion om a An impenetrable shield of APEXIOR 


Seomepeen _e. 
PAINTS LIMITED 
wo eon er 


BRITISH PAINTS LIMITED Apexior Division se oe 
Portland Road, Newcastie upon Tyne 2 Ss Aa 
verpoc ydney Adelaide urbo pe Towr T ] Jew ¥ ee 


OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING 


K.D.G. 


PRESENT THE 
LATEST IN 

Visit our Stand K457 

1.£.A. Exhibition OIL BURNER 


Olympia 


23rd-28th May. | CONTROL 











This efficient 8-Star burner control saves money and time 

from the moment it is installed 
No amplifier device required 
increased cell life with a normal working temperature 
80 deg. C. or 100 deg. C. on accidental operation 
Damp resistant relay coils and power transformer totally 
enclosed in Polyester 
Removable conduit plate giving easy access to terminals 
Suitable for single or 3-phase operation with tapped 
adjustable primary transformer covering 190-400 volts 
Low voltage power supply (24vac !5va) to terminals for 
external visual or audible alarm 
Removable chassis for ease of maintenance and exchange 
of parts 

* Complete circuit d agrams available on request 


Write or "phone us now ot: MANOR ROYAL, CRAWLEY, SUSSEX Telephone: Crawley 2515! 
London Soles Office: 100, FLEET STREET, E.C.4 Telephone: Fleet Street 5354/4 


K.D.G. INSTRUMENTS LTD. - CRAWLEY & LONDON 

















“Twas Cool. Man.Cool! ° 


‘Steamy’ Pipe reminisces 


‘It's my job to carry steam — and to keep it at s-s-s-steam heat. But I was falling down on 
the job — as flat as an old-fashioned waltz at a Rock ’n Roll Rally. I was losing heat. Wasting 
fuel. Throwing away money. If I hadn’t been so round, you could have called me a square. 

What a difference when they fitted me from top to toe in Fibreglass Rigid Sections! 
Man, these sections are really something! They’re 
light; they're trim; they go on easily and stay on 
permanently. Since they came along, I’ve been 
the savingest pipe in the business; and I keep 


the steam just as it should be — piping hot!” 


“Rigid Sections are the most’ 
‘Steamy’ Pipe proclaims 


FIBREGLASS LIMITED, ST. HELENS, LANCASHIRE - ST. HELENS 4224 





Boiler Operators— 
This valve 
will save you money 


You gain these advantages by 
installing a 
CARRON-SMITH AUTOMATIC 
BLOW-DOWN VALVE 


@ An increase in boiler efficiency by eliminating the 
human element which can result in irregular blow 
down and accumulation of sludge and scale 


@ No supervision is required as with manual blow 
down 


@ Being self-clearing the valve will not choke as so often 
happens with the continuous blow-down valve 


@ The valve is economical and trouble-free compared 
with continuous or manual blow-down 


@ Due to the increased boiler efficiency a saving in fuel 
and feedwater treatment is effected and initial cost 
is soon recovered 


UEC sMITH 


AUTOMATIC BLOW-DOWN VALVE 


Write today for details to 
CARRON COMPANY 
ENGINEERING DEPARTMENT 
CARRON FALKIRK STIRLINGSHIRE 


London Office: 15, Upper Thames St., E.C.4. CEN 7581 (4 lines) 
And at 22-26, Redcross Street, Liverpool, |. 125, Buchanan 
Street, Glasgow, C.!. 33, Bath Lane, Newcastle upon Tyne. 
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PLAN your visit to 
LONDON ©, 
23-28 MAY 


| "4 
INSTRUMENTS 


C NB eects onics 
AUTOMATION. 


exhibition 


Over 500 exhibitors from 


Austria Great Britain 
Belgium Holland 
Czechoslovakia Italy 
Denmark Poland 
East Germany Switzerland 
France United States 
West Germany 


OLYMPIA LONDON 
23-28 MAY 1960 


Open 10 a.m. —6 p.m. daily Admission 5/- 


Season Ticket |0/- 
Further details from 


industrial Exhibitions Ltd., 
9 Argyll Street, London, W.1! 


| REL RL OR 5 EY SOBRE 


LARGEST 
IN THE WORLD! 
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Accessibility 
top and 
bottom 


ONE OF THE MANY 
IMPORTANT FEATURES 


FULLY AUTOMATIC 
SUPAPAK PACKAGE BOILER cam. 


— of NETHERTON LIMITED 


MANCHESTER NETHERTON, Nr. DUDLEY, WORCS. 
ponies te TELEPHONE CRADLEY HEATH 66417 


SWANSEA LONDON OFFICE: BANK CHAMBERS, 329 HIGH HOLBORN, W.C.! 


MAINTAIN GREATER OUTPUT... 
HIGHER EFFICIENCY... 


MAXIMUM ECONOMY .. . 
by installing 


TURBINE 
FURNACES 


All enquiries to : 


THE TURBINE FURNACE Co. Ltd., 


238b, Gray's Inn Road, London, W.C.| 
Telephone: TERminus 4365 
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MECHANICAL STOKERS—FORCED DRAUGHT FURNACES—CONVEYORS—ELEVATORS 


NIAGARA ENGINEERING CO. LTD. 


20 BRAZENNOSE STREET, 


MANCHESTER 2 
DEANSGATE 7930/7939 


EARLS COURT, 


LONDON, S.W.5 
FROBISHER 2111/2 


DEMINERALISATION OF FEED WATER FOR 
HIGH PRESSURE BOILERS. 


BASE EXCHANGE SOFTENING. 
LIME SODA SOFTENING. 
BOILER WATER CONDITIONING, 


UNITED FILTERS & ENGINEERING LTD Bieciaea: 


BURSTON RD., S.W.15 


WATER TREATMENT SPECIALISTS—LONDON, S.W.15 Tel: PUTney 4441 
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by Caird & Rayner Ltd., 
for all grades of Fuel Oil 
and Creosote Pitch 
Standard sizes to deal 
with 10 to 2,000 gallons 
per hour using Steam or 
High Pressure Hot Water We welcome your enquiries 
as heating media. < —ask for leaflet B1/48 


Caird G Rayner 


LTD 
777 COMMERCIAL ROAD, LONDON, E.14. rittceens 


VOKES GENSPRING 
have been awarded contracts 
for the supply of pipe suspension 
equipment for all current 
Nuclear Power Stations 


Vokes Genspring constant support hangers—-capable of supporting loads up to 97,800 Ibs and travels 
up to 12°—have been specified by all five members of the Nuclear Consortia for each of the first five 
Nuclear Power Stations. Gensprings have already been installed at Calder Hall A & B and Chapel 
Cross A & B where their success in handling the movement of piping caused by temperature changes 
is rapidly making them an automatic choice for pipework support in the construction of Nuclear 
Power Stations 


BERKELEY BRADWELI HUNTERSTON HINKLEY POINT TRAWSFYNYDD 

(A.E.1 John Thomp (The Nuclear Power (G.EA Simon Carves (English Electric, 

son Nuclear Energy Co Plant Company Ltd.) Group) Babcock & Wilcox, 

Led.) Taylor Woodrow Atomic 
Power Group) 


Vokes Genspring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED GUILDFORD : SURREY 


Telephone: Guildford 62861 (6 lines) Telex: 13-535 Vokesacess, Guildford 


(Atomic Power Construc- 
tions Ltd.) 


Telegrams & Cables: Vokesacess, Guildford, Telex 
A member of the VOKES Group 


VG 








Portable... REDUCING VALVES 


For Steam, Gas, Water or Air 


Available in 
screwed or 
flanged types. 


For all duties 
and pressures. 


Complete with 
pressure gauge, 
Syphon and Cock 
TYPE MC—I (MK.I/1) and Relief Valve 


if required. 
CONDUCTIVITY 
MEASU RING THE BRITISH STEAM SPECIALTIES LTD 


FLEET STREET LEICESTER 


BRIDGE — stocks held at all branches — 














The type MC-I conductivity bridge is an 
invaluable aid to the water engineer in the 
laboratory or in the field, for the determina- 
tion of water purity, where it may be depended 
upon for precise, accurate measurement and 
trouble free service 


The instrument is supplied complete with an 
ELECTRONK SWITCHGEAR patented, 
non-glass conductivity measuring cell and all 
accessories, in a convenient hardwood carry- 
ing case The development of low power 
consumption transistorised circuits, which 
operate from a small long life dry battery, 
has resulted in the production of a particu- 
larly compact and light-weight precision 
instrument 


Now. exe 
FLEXIBLE 


SCRAPER BULLET 
THE Kez-com BULLET 


IDEAI FOR STEAM CONDENSATI 
AND BOILER WATERS 


Descriptive leaflet MC-\ available on request 


sik 
re} ELECTRONIC 
i SWITCHGEAR 


LETCHWORTH: HERTS: TEL: 


After supplying over 12,000,000 Bullets to various Branches of 
ELECTROLYTIC CONDUCTIVITY MEASURING SETS, Industry, we now introduce this remarkable innovation—a new 


flexibl r ‘ J ‘ 
RECORDERS, CONTROLLERS AND CELLS + CONTROLS exible scraper bullet. We will gladly send full details on request 


FOR LIQUID AND SOLID LEVELS + TIMING « PHOTO THE 
CeMn-eZe srush co. itp. 


ELECTRIC PACKAGING REGISTRATION «+ ETC 
60 BEVAN LANE HANHAM, BRISTOL 


7 VICTORIA STREET WESTMINSTER $. WwW. 
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Willcox 


JOINTITE aco. 


COMPRESSED ASBESTOS FIBRE JOINTING 
puts the BEST in AsBESTos ! 


For over half a century the Engineers’ stand-by for— 
HIGH PRESSURE STEAM, OILS, PETROL, 
ACIDS, ALKALIS, AMMONIA, etc. 


Red or Graphited. Sheets 60° x 48° and thicknesses 
1 64, | 32, | 16,3 32 and I 8 inch. Smaller sizes cut 
as required. Also ready-cut JOINTS, GASKETS, etc., 
to customers’ drawings or templates. Urgent require- 
ments by return! Write for quotation and inspection 


sample. 


W.H. WILLCOX & CO. LTD. 


Southwark Street, London, S.E.| 
HOP 8022—25 lines 








The Clyde Hero rotary cup burner will 
burn the heaviest fuel oils at a very high 
efficiency while still remaining 

adaptable to a variety of automatic 


and semi-automatic control methods, 


RELIABILITY 


Reliability is the keynote of all Clyde burners. 


They’re built to give a full lifetime’s service. Their / 
output and consumption figures remain better / e, 
than standard not just for a few months, but year 

after year. And there’s an efficient, dependable 
organisation with branches throughout the country 

to service them. Little wonder engineers have 

been selecting Clyde burners for schools, 

hospitals and factories for forty years. Your 


inquiries are always welcomed ee 


CLYDE FUEL SYSTEMS 


LIMITED 
QUEEN ELIZABETH AVE., HILLINGTON 
GLASGOW, S.W.2. Halfway 3291 
BRANCHES IN ALL PRINCIPAL CENTRES 
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TUBE EXPANDERS FOR ALL 


The Wicksteed Automatic Torque Control Unit. Designed for 4 
use with a conventional drill type electric Motor accurately pro- As supplied to the ADMIRALTY 
duces uniformly pressure tight cube joints. When the preset 
torque limit is reached the motor automatically reverses BRITISH ELECTRICITY AUTHORITY 
Standard Units are for 100/120 or 210/240 volts A.C., with 
voltage variation compensation 
Using Wicksteed adjustable ball EADING BOILER MAKERS ane 
bearing thrust type Expanders 
tubes {” to I” and under certain 5 NOUSTRIAL USERS 
conditions smaller and larger 
tubes, can be accommodated 
Write for further details 


RAILWAYS Ol. REFINERIES 


Leading Tube Expander Manufacturers for Over 70 Years 


Charles Wicksteed & Co. Ltd. Kettering, England Tet: Kettering 3113 


REGISTERED TRAOE MARK 


To indicate TEMPERATURE 


For accuracy, ease of reading, robustness, COMPACT BUCKET TYPE STEAM TRAP 
ese and long, trouble free life install Roto Specially designed to go in a small space yet give a 
therm instrum:nts. Thermometers, Controllers copious discharge. Will lift its discharge water 2 ft. 
and Recorders are available to suit most industrial for each | Ib. pressure of steam. AUTOMATIC “ AIR- 


Marine and Laboratory requirements. Specialists VALVE "’ eliminates ‘‘ AIR-LOCK."”’ Fitted with Nickel 
in bi-metallic applications. Write for details. Valve and Seat. 


ototherm “= 


EVERY PURPOSE 
BI-METAL * MERCURT-IN S/EEL YAPUUR PRESSURE 
: LANCASTER :‘TONGE LTV 


THE BRITISH ROTOTHERM CO. LTD. 
Merton Abbey, London, S.W.19. LiBerty 766! PENDLETON MANCHESTER-ENGLAND 
Nottingham Factory : Hollis St.. New Basford. Phone 77847 Telephone: Pendleton 1484/si6 Telearoms Pistons Menchester 
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FOR ALL DUTIES 
ON STEAM, AIR, OR WATER SERVICES 


Also Manufacturers of 
TPs SURPLUS VALVES, COMBINED SURPLUS AND REDUCING VALVES 
a=. ourrerirs FULL BORE RELIEF VALVES, STOP VALVES, DE-SUPERHEATERS 
STEAM TRAPS, ETC. FOR ALL PRESSURES AND TEMPERATURES 











TELEPHONE No.: BRIDGETON 2124 
TELEGRAMS: “REDUCING” GLASGOW 


DAVID AULD & SONS LTD., WHITEVALE FOUNDRY, GLASGOW, S.E. 


FANS 


FORCED AND INDUCED 
DRAUGHT 


EXHAUSTERS 
PRIMARY AIR 
SECONDARY AIR 


RECIRCULATING 
FANS FOR ALL OTHER PURPOSES 


ALLDAYS © ONIONS: 


GREAT WESTERN WORKS, BIRMINGHAM, I}. TELEPHONE: ViCtoria 2251-4 
LONDON OFFICE: 2, QUEEN ANNE’S GATE, WESTMINSTER, S.W. | TELEPHONE: Whitehall 1923-4-5 
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Hitt 


DISAPPOINTED 


Ensure regular receipt of ENGINEERING and BOILER HOUSE REVIEW 
which can be delivered to you on publication date each month by direct mail. 
The majority of our readers ensure regular delivery in this manner, thereby 
avoiding disappointment. Each issue contains over 100 illustrated pages 
of valuable information. 


pttttttttttitttttittttittitstti ts 
eee ttt rttttt ts Ci 


sesecessccosccssooccs ses: 


ENGINEERING and BOILER HOUSE REVIEW is the oldest established 
Journal in the world devoted primarily to the all important subject of 
Steam and Electric Power Generation and Utilisation. 


gases 


For 40 shillings (or its equivalent in foreign currency) we will send 
you a copy of each issue for twelve months to any part of the world. 


BITE 


Enrol now with- 


SUBSCRIPTIONS DEPT., 19-20 NOEL STREET, LONDON, W.! 





HEHE: 
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PAXMAN 
BOILERS 


SHELL & WATER TUBE TYPES 
FULLY AUTOMATIC PACKAGED 


COAL OR OIL FIRED 


FOR 
ALL 
INDUSTRIAL DUTIES 


ALSO MAKERS OF 
ROTARY VACUUM FILTERS 
PRESSURE VESSELS 
& INDUSTRIAL PLANT 





DAVEY, PAXMAN 
& CO., LTD. 


BOILER & INDUSTRIAL PLANT DIVISION 


COLCHESTER 
ENGLAND 


Phone: Colchester 5151 


Grams: Paxman Colchester Telex. 


Telex: 1875 





a 


bybObLyy) PPPPRPHEED 


Ven. = “Reg = Mi 
tezustieY | ve 


The circular diagram 
shows the patented 


rf 


principle which makes 

the valve capable of 

very fine graduated Mf 
control. Its simplicity 


is the guarantee 


of its reliability in 

the steam and 

fluid services for 

which it was developed. 


Fullest details gladly 
sent on request. 


wl 


NEWMAN, HENDER & Co., Ltd. 


WOODCHESTER, Stroud, Glos. 
Telephone Nai a rth 360 
cipal Stockists and Service Agents 
THE BRITISH STEAM SPECIALTIES LIMITED 
LEICESTER and BRANCHES 


Telex 4375 
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SLL LALLA AA AAA FAA AAA AFA AAA AAA AAA AA AAA AGL AA 


SERVICES OR POWER GENERATING 
ENGINEER 


A vacancy exists for the above appointment in the Engineering 
Division. Applicants should be between the ages of 30/35, have 
had sound basic education and possess minimum qualifications 
of H.N.C. in either Mechanical or Electrical Engineering. Special- 
ist experience in boiler, turbine and steam services generally is 
essential, an apprenticeship in turbine or boiler work would 
be a definite advantage 

The applicant would act initially as deputy supervisor of the 
main works power plant with a view to taking full charge on 
retirement of present supervisor in 1963. He would also be 
required to supervise the engineering of new projects at home 
or overseas and to act as consultant in the operation of branch 
works 

Please write giving details, to:—The Personnel Officer 
BRITISH CELLOPHANE LIMITED, 
Bath Road, Bridgwater, Somerset 
CLD AAD AA ALA FAFA AAA AAA AF AA AAA AF AF SAA FELLA EL LA 





THE MANCHESTER COLLEGE 


SACKVILLE STREET—MANCHESTER, |! 


Offers are invited for:- 
One—Cochran Sinuflo ‘‘Kirke”’ 
Ibs. sq. in. W.P., 4,000 Ibs. per hr. New 1954 
One pair—Duplex “Weir’’ reciprocating (steam 
pumps for above. New 1957 


One—CO, Recorder range 0/20 
Items 3 and 4 in one cabinet 





from The Chief Engineer and Works Superintendent 


OF SCIENCE AND TECHNOLOGY 


Boiler—Gas fired 160 


One—Radiovisor Industrial Smoke Density Indicator 


Further particulars and permission to view may be obtained 


) feed 











FOR 
MONOLITHIC, 


FLUES 
AND 


FLUE PIPE 


LININGS 
USE 


REFRACTORY CONCRETE 


THE ADAPTABLE REFRACTORY MATERIAL WITH 
101 REFRACTORY USES, MADE WITH CIMENT FONDU 
AND CRUSHED FIREBRICK 








| Regd Trade Mark 
ALUMINOUS CEMENT 


The Cement for Industry 


FOR SPEED ° STRENGTH 
RESISTANCE ° REFRACTORINESS 











Write for special leaflet ‘‘Monolithic Flues’’ 





USE 
SECAR 250 
(An iron free White Calcium-Aluminate Cement) 
for 
Super Duty and Special Conditions of :— 
Higher temperatures up to 1800° C 
Reducing atmospheres 
Resistance to slag attack 
Resistance to products of combustion 
Write for booklet ‘““SECAR 250°’ 











LAFARGE ALUMINOUS CEMENT CO LTD 73 BROOK STREET LONDON W.I Tel:MAYfair 8546 
‘P.723 
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New STOKER’S MANUAL... 
on sale NOW-Price 2/6d 


ia 
; 
£3 
B 7 
THE Stoker’s Manual published in 1945 has helped i ; a 
Te 





7 


yl 


thousands of stokers to do an important and 
skilled job, but technical and other developments 
in recent years have made a complete revision 
necessary 

The New Stoker’s Manual includes the latest in 
formation on:- 

* The Clean Air Act and prevention of 
dark smoke 


The mechanical firing of Shell Boilers 
with coal 


* Oil firing 
* Central Heating Boilers 


Every stoker and anyone responsible for the 
control of a boiler plant should obtain this handy 
pocket reference book. 


Write for your copy now to 
YFP - 2:s 
National Industrial Fuel Efficiency Service 


Head Office: 71 GROSVENOR STREET LONDON W1 : ‘Phone: Hyde Park 9706 











There's a 
agonda way to 


aCHUM UN MALT: 








Lagonda tube cleaners are designed 
to remove all types of deposits from 
all types of tubes. The scraper head 
will clear tubes as small as 4" and 

J a S< h Orill, for hated deposits 
upwards drills from {° up will / 





break down the toughest deposit ; 
Expanding . brushes, and sectional } 7A ad 
brushes will leave tubes from }° up as # A, 

clean as new. And for even smaller f 

tubes, there is a wide assortment of 


mall dr 
or que with ou spension cleaners 


drills and brushes 





The illustration (right) is only a y — s 
partial listing of Lagonda equip ais 
ment, but enough to indicate that the a 
scope of the Lagonda range covers 


just about any tube you may need 1300 Series motor 














cleaned. If you have a tough tube 
cleaning job, write for the Lagonda 


Catalogue No. Y-48. TUBE CLEANERS mace by [QI Cinalellinie 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED - DAWES ROAD - LONDON - S.W.6 
p/18 












































| 


Or anything in between 


mal, none 


f superheated steam 
ilting specialists 


1 An independently fired superheater. 
2 The largest boiler yet built 


in this country. 
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manufacture 
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